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DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

0CT 14 2014

Honorable John Boehner
Speaker of the House
of Representatives
U.S. Capitol Building, Room H-232
Washington, DC 20515-0001.

Dear Mr. Speaker:

In response to a study resolution adopted on May 6, 1998, by the Committee on
Transportation and infrastructure of the U.S. House of Representatives, the Secretary of
the Army recommends the Lynnhaven River Basin Ecosystem Restoration Project,
Virginia. The proposal is described in the report of the Chief of Engineers, dated
March 27, 2014, which includes other pertinent reports and comments. The report
contains an Environmental Assessment and a Finding of No Significant Impact. The
views of the Commonwealith of Virginia are set forth in the enclosed communication.
The project was authorized in section 7002(5)10 of the Water Resources Reform and
Development Act of 2014. The Secretary of the Army plans to implement the project at
the appropriate time, considering National priorities and the availability of funds.

The recommended plan would restore approximately 38 acres of wetlands,
94 acres of submerged aquatic vegetation (SAV), reintroduce the bay scaliop on
22 acres of the restored SAV, and construct 31 acres of artificial reef habitat on 24 sites
within a 64 square mile tidal estuary within the City of Virginia Beach, Virginia. The
project would provide habitat for 5 Federal endangered species, including the hawksbill,
Kemp's Ridiey and leatherback sea turtles and the roseate tern; 4 additional state
endangered species including the eastern chicken turtie, Wilson's plover, Rafinesque's
big-eared bat, and the canebrake rattlesnake; and essential fish habitats for 19 species
of fin fish.

The estimated project first cost of the recommended plan is $35,656,000 based on
Qctober 2014 price levels. In accordance with the cost sharing provision of section 103
of the Water Resources Development Act of 1986, as amended, the Federal share of
the first costs would be about $23,176,400 (65 percent) and the non-Federal share
would be about $12,479,600 (35 percent). However, | have determined that the
re-introduction of the bay scallop, while it would be an important recreational or
commercial endeavor, should more appropriately be undertaken by another agency.
Thus, project first cost of the plan that | support is $34,963,000, to be cost shared
$22,726,000 and $12,237,000.

Based on a discount rate of 3.375 percent and a 50-year period of economic
analysis, the total equivalent average annual costs of the project are estimated to be
$1,491,000, including operation, maintenance, repair, replacement and rehabilitation
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(OMRR&R). The cost of the recommended restoration features is justified by increasing
species diversity, increasing secondary production and increasing marsh productivity.
The costs of lands, easements, rights-of-way, relocations, and dredged or excavated
material disposal (LERRD) areas are estimated at $752,000. The City of Virginia Beach
would be the non-Federal sponsor responsible for OMRR&R of the project after
construction, at an estimated average annual cost of $2,000.

The Office of Management and Budget (OMB) advises that there is no objection to
the submission of the report to Congress and concludes that the report recommendation
is consistent with the policy and programs of the President. OMB also noted that the
project would need to compete with other proposed investments for funding in future
budgets. A copy of OMB's letter, dated October 6, 2014, is enclosed. | am providing a
copy of this transmittal and the OMB letter to the Subcommittee on Water Resources
and Environment of the House Committee on Transportation and Infrastructure, and the
Subcommittee on Energy and Water Development of the House Committee on
Appropriations. | am also sending an identical letter to the President of the Senate.

Very truly yours,
. M)

Joikllen Darcy
Assistant Secretary of the Arm
(Civil Works)
Enclosures
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Report of the Chief of Engineers, Mar 27, 2014

OMB Letter, Oct 06, 2014

Commonwealth of Virginia Letter, Nov 13, 2013

HQUSACE Letter, Mar 06, 2014

Final Report — Lynnhaven River Basin Ecosystem Restoration Project Report and
nwronmental Assessment, Jul 2013, modified Feb 14 (DVD)
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DEPARTMENT OF THE ARMY
OFFIGE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314-1000

DAEN MAR 27 2o
SUBJECT: Lynnhaven River Basin Ecosystem Restoration Project, Virginia
THE SECRETARY OF THE ARMY

1. 1 submit for transmission to Congress my repott on ecosystem restoration in the Lynnhaven
River Basin, Virginia. It is accompanied by the report of the district and division engineers.
These reports are an interim response to a resolution by the Committee on Transportation and
Infrastructure of the United States House of Representatives, Docket 2558, adopted May 1998.
The resolution requested the review of the report of the Chief of Engineers on the Lynnhaven
Inlet, Bay, and Connecting Waters, Virginia, published as House Document 580, 80™ Congress,
2" Session, and other pertinent reports to determine whether any modifications of the
recommendations contained therein are advisable at the present time in the interest of
environmental restoration and protection and other related water resources purposes for the
Lynnhaven River Basin, Virginia. Precoristruction, engineering, and design activities for the
Lynnhaven River Basin Ecosystem Restoration Project will continne under the authority
provided by the resolution cited above.

2. The Lynnhaven River Basin, the southernmost tributary to the Chesapeake Bay in Virginia, is
a 64 square mile tidal estuary in the lower Chesapeake Bay Watershed. The Lynnhaven River’s
three branches, the Eastern, Western, and the Broad Bay/Linkhorn Bay, represent approximately
0.4 percent of the area of Virginia and approximately 0.2 percent of the Chesapeake Bay
Watershed. However, the basin encompasses one-fourth of the area of the city of Virginia Beach
and provides vital functions to the city and its residents. As has happened thronghout the
Chesapeake Bay, the Lynnhaven River Basin has seen declines in essential habitat - submerged
aquatic vegetation (SAV), wetlands, oysters and scallops - and an overall reduced water quality
from alterations to the ecosystem primarily stemming from increased development and
population. ’

3. The significance of this ecosystem is demonstrated on the national, regional, and local level.
Five federal and state endangered species occur or potentially occur in the Lynnhaven River
Basin, including the hawksbill, Kemp’s Ridley and leathcrback sea turtles and the roseate tern.
Also within the basin there are four additional stale endangered species to include the eastern
chicken turtle, Wilson’s plover, Rafinesque’s big-eared bat, and the canebrake rattlesnake. The
Lynnhaven River Basin includes essential fish habitats for 19 species of fin fish, which
demonstrates the important of estuaries as rearing grounds not only for fin fish sought by
commercial and recreational fishermen, but for shell fish as well. During 2012, more than
149,000 pounds of fin fish, 369,000 pounds of blue crabs, 2,400 pounds of conch and 18,500
pounds of hard shell clams were landed in the Lynnhaven River Basin with an approximate value
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of $1 million. In 1983, 1987 and 2000, the states of Virginia, Maryland, and Pennsylvania, the
District of Columbia, the Chesapeake Bay Commission, and the U.S. Environimental Protection
Agency (EPA), representing the federal government, signed historic agreements establishing the
Chesapeake Bay Program, a strong partnership to protect and restore the Chesapeake Bay
ecosystem. In addition, Section 704(b) of the Water Resources Development Act {WRDA) of
1986, as amended through Section 505 of the WRDA of 1996; the re-authorization of Section
704(b); Section 342 of the WRDA of 2000; and the Section 704(b) as amended by Section 5021
of WRDA 2007 provided for the restoration of oysters within the Chesapeake Bay and its
tributaries. Recently, all of the laws and agreements affecting the restoration, protection, and
conservation of the Chesapeake Bay have been brought into focus under the Chesapeake Bay
Protection and Restoration Executive Order (EO 13508) signed by President Barack Obama on
12 May 2009. Locally, the city of Virginia Beach, The Trust for Public T.and, and the
Chesapeake Bay Foundation have partnered to purchase and protect 122 acres of natural lands
known as Pleasurc House Point, one of the largest undeveloped tracts of land on the Lynnhaven
River.

4, The reporting officers recommend authorization of a plan to restore approximately 38 acres of
wetlands, 94 acres of SAV, reintroduction of the bay scallop on 22 acres of the restored SAV,
and construction of 31 acres of artificial reef habitat. The restoration measures, at various sites
throughout the basin, will significantly increase three types of habitats, at least two of which are
an cssential part of the food web for several of the endangered species and form the basis of
many of the essential fish habitats. The recommended plan is the National Ecosystem
Restoration (NER) Plan, Implementation of the recommended plan will have substantial
beneficial impact on the biological integrity, habitat diversity, and resiliency of the Lynnhaven
River Basin.

5. Based on an October 2013 FY14 price level, the estimated project first cost of the NER Plan
is $35,110,000, which includes a 10-year monitoring and adaptive management program at an
estimated cost of $1,750,000, developed to adequately address the uncertainties inherent in a
large environmental restoration project and to improve the overall performance of the project, Tn
accordance with the cost sharing provisions contained in Section 103(c) of the WRDA 1986, as
amended (33 U.S.C. 2213(c)), ccosystem restoration features are cost-shared at a rate of 65
percent federal and 35 percent non-federal. Thus the federal share of the project first cost is
$22,821,500 and the non-federal share is estimated at $12,288,500, which includes the costs of
land, easements, rights-of-way, relocations, and dredged or excavated material disposal areas
(LERRD) estimated at $740,000. The non-federal sponsor will receive credit for the costs of
LERRD toward the non-federal share. The City of Virginia Beach is the non-federal cost-
sharing sponsor for the recommended plan. The city would be responsible for the operation,
maintenance, repair, replacement, and rehabilitation (OMRR&R) of the project after
construction, an average annual cost currently estimated at $2,000.

6. Based on a 3.5 percent discount rate and a 50-year period of analysis, the total equivalent
average annual costs of the project are estimated to be $1,554,000, including monitoring
estimated at $30,000 and $2,000 for OMRR&R. All project costs are allocated to the authorized
purpose of ecosystem restoration and are justified by an increase in species diversity (measured
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using a biological index), an increase in secondary production, and an increase in marsh
productivity (an average increase of 70 points using the EPA Marsh Assessment Score). The
plan would improve essential estuarine habitats in the most cost-effective and sustainable
manner.

7. The recommended plan was developed in coordination and consultation with various federal,
state, and local agencies using our cost effectiveness and incremental cost analysis techniques to
formulate ecosystem restoration solutions and evaluate the impacts and benefits of those
solutions. Plan formulation evaluated a wide range of non-structural and structural alternatives
under Corps policy and guidclines as well as consideration of a variety of economic, social, and
environmental goals. The recommended plan delivers a sustainable approach to solve water
resources and ecosystem challenges while contributing towards the goals of the EO 13508
strategy fo restore tidal wetlands, enhance degraded wetlands, sustain fish and wildlife by
restoring oyster habitat in a tributary of the Chesapeake Bay, and restore priority habitat such as
submerged aquatic vegetation.

8. In accordance with the Corps Engineering Circular on sea level change (SLC), three sea level
rise rates; a baseline estimate representing the minimum expected SLC, an intermediate estimate,
and a high estimate representing the maxinum expected SLC were analyzed during the study.
Projecting the three rates over the 50-year period provides a predicted low level rise of 0.73 feet
(ft), an intermediate level rise of 1.14ft, and a high level rise of 2.48ft. The project is designed
based upon the historical, or minimum rate of SLC. The two elements of the project that would
be most impacted by SLC are the SAV and wetland restoration, while SLC would have little or
no effect on the reef habitat or scallop restoration. Marshes within the Lynnhaven basin have
historically sustained themselves from the effect of SLC through vertical accretion, although
migration landward is a possibility. Similarly, as the water column becomes deeper due to SLC,
the SAV will migrate into shallow waters if allowed by the geography and development of the
inundated shoreline. Because a large amount of the Lynnhaven shoreline is developed, the
ability of the SAV and marshes to adjust to SI.C may be limited.

9. In accordance with Corps Engineering Circular on review of decision documents, all
technical, engineering, and scientific work underwent an open, dynamic, and vigorous review
process to ensure technical quality. This included District Quality Control, Agency Technical
Review (ATR) - coordinated by the Ecosystem Restoration Planning Center of Expertise (ECO-
PCX), policy and Legal Compliance Review, Cost Engineering Directory of Expertise Review
and Certification, and Model Review and Approval. All concerns of the ATR have been
addressed and incorporated in the final report. Given the nature of the project, an exclusion from
the requirenent to conduct Type I Independent Peer Review was granted on 31 July 2013.
Concerns expressed by the ECO-PCX team have been addressed and incorporated in the final
report.

10. Washington level review indicates the plan recommended by the reporting officers is
technically sound, environmentalty and socially acceptable, and on the bagsis of Congressional
directives, economically justified. The plan complies with all essential elements of the U.S.
Water Resources Council’s 1983 Economic and Environmental Principles and Guidelines for



IX

DAEN
SUBJECT: Lynnhaven River Basin Ecosystem Restoration Project, Virginia

Water and Land Related Resources Implementation Studies. The recommended plan complies
with other administration and legislative policies and guidelines. The views of interested parties,
including federal, state, and local agencies, have been considered. State and agency comments
received during review of the final report and environmental assessment were addressed. The
EPA inquired whether information on sea level rise from another study in the area was
considered. The Commonwealth of Virginia expressed concern regarding whether the required
leases would be able to be obtained expeditiously; summarized prior coordination with and
commitments to Virginia’s regulatory and resource agencies; and made recommendations
coneerning project methods.

11. T concur with the findings, conclusions, and recommendations of the reporting officets.
Accordingly, I recommend that the plan for ecosystem restoration in the Lynnhaven River Basin,
Virginia be authorized in accordance with the reporting officers’ recommended plan at an
estimated cost of $35,110,000 with such modifications as in the discretion of the Chief of
Engineers may be advisable. My recommendation is subject to cost sharing, financing, and other
applicable requirements of federal and state laws and policies, including Section 103 of WRDA
1986, as amended (33 U.S.C. 2213). Accordingly, the non-federal sponsor must agree with the
following requirements prior to project implementation.

a. Provide 35 percent of total ecosystem restoration costs as further specified below:

(1) Provide 35 percent of design costs in accordance with the terms of a design
agreement entcred into prior to commencement of design work for the project;

(2) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borfowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements desired on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material as
determined by the government to be required or to be necessary for the construction, operation,
and maintenance of the project;

(3) Provide, during construction, any additional funds necessary to make its total
contribution equal to 35 percent of total project costs.

b. Prior to initiation of construction, obtain approval from the Commonwealth of Virginia
of an administrative designation in perpetuity for the river bottom areas required for the artificial
reef and aquatic vegetation features of the project that provides sufficient protection to those
areas from uses incompatible with the project;

c. Prevent obstructions or encroachments on the project (including prescribing and
enforcing regulations to prevent such obstructions or encroachments) such as any new
developments on project lands, easements, and rights-of-way or the addition of facilities which
might reduce the outputs produced by the project, hinder operation and maintenance of the
project, or interfere with the project’s proper function;
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d. Shall not use project or lands, easements, and rights-of-way required for the project as a
wetlands bank or mitigation credit for any other project;

e. Comply with all applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended (42 U.S.C. 4601-
4655), and the Uniform Regulations contained in 49 Code of Federal Regulations Part 24, in
acquiring lands, easements, and rights-of-way required for construction, operation, and
maintenance of the project, including those necessary for relocations, the borrowing of materials,
or the disposal of dredged or excavated material; and inform all affected persons of applicable
benefits, policies, and procedures in connection with said Act;

{. For so long as the project remains authorized, operate, maintain, repair, rehabilitate, and
replace the project, or functional portions of the project, including any mitigation features, at no
cost to the federal government, in a manner compatible with the project’s authorized purposes
and in accordance with applicable federal and state laws and regulations and any specific
directions prescribed by the federal government;

g. Hold and save the United States free from all damages arising from the design,
construction, opcration, maintenance, repair, rehabilitation, and replacement of the project and
any betterments, except for damages due to the fault or negligence of the United States or its
contractors.

h. Perform, or ensure performance of, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), Public Law 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or
under the lands, easements, or rights-of-way that the federal government determines to be
required for construction, operation, and maintenance of the project. However, for lands that the
federal government determines to be subject to the navigation servitude, only the federal
government shall perform such investigation unless the federal government provides the non-
federal sponsor with prior specific written direction, in which case the non-federal sponsor shall
perform such investigations in accordance with such written direction;

i, Assume, as between the federal government and the non-federal sponsor, complete
financial responsibility for all necessary cleanup and response costs of any hazardous substances
regulated under CERCLA that are located in, on, or under lands, easements, or rights-of-way that
the federal government determines to be required for construction or opetation and maintenance
of the project;

j. Agree, as between the federal government and the non-federal sponsor, that the non-
federal sponsor shall be considered the operator of the project for the purpose of CERCLA
liability, and to the maximum extent practicable, operate, maintain, repair, rehabilitate, and
replace the project in a manner that will not cause liability to arise under CERCLA.

12. The recommendation contained herein reflects the information available at this time and
cutrent departmental policies governing the formulation of individual projects. It does not reflect
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program and budgeting priorities inherent in the formulation of a hational civil works
construction program or the perspective of higher review levels within the executive branch.
Consequently, the recommendation may be modified before it is transmitted to Congress as a
proposal for authorization and implementation funding. However, prior to transmittal to
Congress, the City of Virginia Beach, Virginia (the non-federal sponsor), the state, interested
federal agencies, and other parties will be advised of any significant modifications and will be
afforded an opportunity to comment further.

y <

THOMAS P. BOSTICK
Licutenant General, USA
Chief of Engineers
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

October 6, 2014

The Honorable Jo-Ellen Darcy

Assistant Secretary of the Army (Civil Works)
108 Army Pentagon

Washington, DC 20310-0108

Dear Ms, Darcy:

As required by Executive Order 12322, the Office of Management and Budget (OMB)
has completed its review of your recommendation for the Lynnhaven River Basin Ecosystem
Restoration Project in Virginia Beach, Virginia, with a first cost of $35,110,000 (October 2013
price level).

The Administration supports efforts to protect and restore Chesapeake Bay resources.
Through the proposed project, the Corps would partner with the City of Virginia Beach to restore
ecological resources in the Lynnhaven River Basin, the southernmost tributary of the
Chesapeake Bay. The Corps proposes to construct a variety of habitats—wetlands, oyster reefs,
and submerged aquatic vegetation (SAV)—and reintroduce bay scallops into the river basin.

The habitats constructed are expected to serve as foraging, feeding, nursery, and nesting habitat
for a variety of aquatic and avian species, including several species listed under the Endangered
Species Act (e.g., the hawksbill, Kemp’s Ridley and leatherback sea turtles and the roseate temn).
Additionally, the recommended project would provide essential fish habitat for 19 fin fish
species.

We agree with your recommendation that the reintroduction of the bay scallop is outside
of the scope of the Corps’ aquatic ecosystem restoration program. Without scallop
reintroduction, this project would have a total first cost of $34,427,000.

The Office of Management and Budget does not object to you submitting this report to
Congress. When you do so, please advise the Congress that the project—with the exception of
the scallop reintroduction component—is consistent with the programs and policies of the
President. In addition, please advise the Congress that the project would need to compete with
other proposed investments for funding in future budgets.

Sincegely, .~ )

(/ - John P‘ésquantino
) Deputy Associate Director
Energy, Science, and Water



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

Douglas W, Domenech Mailing address: P.O, Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Notural Resources TDD (804) 698-4021 Director

: www.deq.virginia.gov i (804) 6984000

1-800-592-5482

November 13, 2013

Headquarters

U.S. Army Corps of Enginsers
~CECW-P (SA)

7701 Telegraph Road
Alexandria, Virginia 22315-3860

RE: Final Feasibility Report and integrated Environmental Assessment for the
Lynnhaven River Basin Ecosystem Restoration, City of Virginia Beach, U.S.
Army Corps of Engineers, DEQ 13-182F.

Dear Sir or Madam:

The Commonwsalth of Virginia has completed its review of the above-referenced
document. The Department of Environmental Quality is responsible for coordinating
Virginia's review of federal environmental documents submitted under the National
Environmental Policy Act (NEPA) and responding to appropriate federat officials on
behalf of the Commonwealth. DEQ is also responsible for coordinating Virginia’s review
of federal consistency documents submitted pursuant to the Coastal Zone Management
Act (CZMA) and providing the state’s response. The Commonwealth responded to the
Federal Consistency Determination submitted for this project on QOctober 10, 2013 (DEQ
13-157F). The following agencies and-planning district commission joined in this.
review:

Department of Environmental Quality
Department of Consarvation and Recreation
Department of Heaith

. Virginia Marine Resources Commission
Hamptori Roads Planning District Commission

In addition, the Depariment of Game and Inland Fisheries, Department of Historic
Resources, and the City of Virglnia Beach were invited to comment on the proposal.
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Lynnhaven River Basin Ecosystem Restoration
U.S. Aty Corps of Engineers

PROJECT DESCRIPTION

The U.S. Army Corps of Ehgineers (Corps) proposes to conduct an ecosystem
restoration project in the Lynnhaven River in the City of Virginia Beach. The project
includes four elements:

1) Ninety-four acres in the main stern and Broad Bay will be seeded to produce
submerged aquatic vegetation (SAV) habitat.

2) When the SAV becomes established, bay scallops will ba grown on site to build a
self-sustaining population.

3) Hard reef structures will be placed 1n Broad Bay and Lynnhaven Bay through the
placement of reefs.

4) Restoration efforts will occur at four wetland sites..

The Corps has submitted a Final Feasibility Report and Integrated Environmental
Assessment for réview and comment under the National Environmental Policy Act and
the Corps’ water resources planning process and requirements.

CONCLUSION

Provided activities are performed in accordance with the recommendations which follow
in the Impacts and Mitigation section of this report, this proposal is unlikely to have
significant effects on ambient air quality, water quality, wetlands, important farmland,
forest resources, and historic resources. Itis unlikely to adversely affect species of
plants or insects listed by state agencies as rare, threatened, or endangered.

As discussed in VMRC'’s May 24, 2013 letter to the Norfolk District of the Corps
(attached), proposed project activities may conflict with current shellfish lease activities
(i.e. coastal uses) in the Lynnhaven basin, as most of the lower Lynnhaven is currently
leased for commercial shellfish production. In addition, the proposed establishment of
submerged aquatic vegetation and scallops in identified areas may limit existing
shellfish aquaculture activities as well as public access to areas within the Lynnhaven
watershed. Accordingly, during the Joint Permit Application (JPA) review process,
proposed project impacts to existing leases will require a notification to the
leaseholder(s) of record and confirmation that they agree with the proposed activity on
their leases. The benefits and detriments of the proposed activities will be weighed by
VMRC hefore a permit decision is reached.

ENVIRONMENTAL IMPACTS AND MITIGATION

1. Surface Waters and Wetlands. According to the EA, (page 218), temporary, minor
Increases in turbidity, dissolved solids, and dissolved nutrients may result from the
resuspension of bottom sediments during the placement of fish reefs and mats.
Sediment from the salt marsh sites will be exposed during the restoration process and
‘could enter the water column. Increased turbidity has the potential to lower dissolved
oxygen. Construction activities will be short-term in nature, so conditions should return
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to pre-construction levels quickly after the project has been completed. Best
management practices (BMPs) will be implemented while the wetland sites are being
restored and the areas will be revegetated in order to eliminate adverse water quality
impacts.

The EA (page 207) states that three elements of the recommended plan, SAV planting,
reef habitat installation, and Bay Scallops, will have no impact on wetlands. The fourth
major part of the Lynnhaven Project involves the restoration of four wetlands. All the
restoration areas are includéd in the U.S. Fish and Wildlife Service’s (USFWS) National
Wetlands Inventory (NWI). The modifications to the wetland sites will be completed
through physical alteration of the existing topography and application of herbicides.
These actions may result in short-term impacts such as exposure of marsh sediment,
damage to native wetland plants currently at the site, and mortality of sessile or slow
moving organisms that inhabit the project area. The long-term impacts of wetland
restoration will be positive in nature.

1(a) Agency Jurisdiction.
(i) Department of Environmental Quality

The State Water Control Board (SWCB) promulgates Virginia's water regulations,
covering a variety of permits to include Virginia Pollutant Discharge Elimination System
Permit, Virginia Pollution Abaterent Parmit, Surface and Groundwater Withdrawal
Permit, and the Virginia Water Protection Permit (VWPP). The VWPP is a state permit
which governs wetlands, surface water, and surface water withdrawals/impoundments.
it also serves as § 401 certification of the federal Clean Water Act § 404 permits for
dredge and fill activities in waters of the U.S. The VWPP Program is under the Office of
Wetlands and Water Protection/Compliance, within the DEQ Division of Water Quatity
Programs. In addition to central office staff that review and issus VWP permits for
transportation and water withdrawal projects, the six DEQ regionat offices perform -
permit application reviews and issue permits for the covéred-activities,

(ii) Virginia Marine Resources Commission

Tha Virginia Marine Resources Commission (VMRC) issues permits for tidal wetlands
impacts in accordance with Subtitle 1il of Title 28.2 of the Code of Virginia. The permit
review process takes into account various local state and federal statutes governing the
disturbance or aiteration of environmental resources.. Applications may receive
independent yet concurrent review by local wetland boards.
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1(b) Agency Findings.
(1) Department of Environmental Quality

The VWPP program at DEQ’s Tidewater Regional Office (DEQ-TRO) finds that many of
the individual components of the restoration plan will impact surface waters (including
wetlands).

(i} Virginia Marine Resources Commission

According to VMRC, the Virginia Beach Wetlands Board will not need to review and
issue a permit for the project, provided wetiand restoration activities and impacts occur
on city-owned or leased wetlands. However, VMRC believes it is likely the project
elements could change based on the public interest review required for any permits
needed for the use of tidal wetlands.

1(c) Recommendations. The project must comply with section 404 (b)(1) guidelines of
the Clean Water Act and with the Commonwealth’s wetlands mitigation policies. Both
federal and state guidelines recommend avoidance and minimization of wetlands
Impacts as the first steps in the mitigation process. To minimize unavoidable impacts to
wetlands and waterways, DEQ recommends the following practices:

» Operate machinery and construction vehicles outside of stream-beds and
wetlands; use synthetic mats when In-stream work is unavoidable.

» Preserve the top 12 inches of trench material removed from wetlands for use as
wetland seed and root-stock in,the excavated area.

» Design érosion and sedimentation controls in accordance with the most current
edition of the Virginia Erosion and Sediment Control Handbook. These controls
should be in place prior to clearing and grading, and maintained in good working
order to minimize impacts to State waters. The controls should remain in place
until the area is stabilized. )

= Place heavy equipment, located in temporarily impacted wetland areas, on mats,
geotextils fabric, or use other suitable measures to minimtze soll disturbance, to
the maximum extent practicabla.

« Restore all temporarily disturbed wetland areas to pre-construct;on conditions

" and plant or seed with appropriate wetlands vegetation In accordance with the
cover type {emergent, scrub-shrub, or forested). The applicant should take all
appropriate measures to promote revegetation of these areas., Stabilization and
restoration efforts should occur immediately after the temporary disturbance of |
each wetland area instead of waiting until the entire praject has been completed.

» Place all materials which are temporarily stockpiled in wetlands, designated for
use for the immediate stabilization of wetlands, on mats, geotextile fabric in order
to prevent entry in State waters. These materials should be managed in a
manner that prevents leachates from entering state waters and must be entirely
removed within thirty days following completion of that construction activity. The
disturbed areas should be retumned to their original contours, stabilized within

4
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thirty days faliowing removal of the stockpt!e and restored fo the original
vagetated state.

« Flag or ciearly mark all non-impacted surface waters within the project or right-of-
way limits that are within 50 feet of any clearing, grading, or filling activities for
the life of the construction activity within that area. The project proponent should
notify all contractors that these marked areas are surface waters where no
activities are to occur.

» Employ measures to prevent spills of fuels or lubricants into state waters.

The Corps should work closely with the Wetlands Board staff to ensure that the
proposal qualifies for a local exemption.

1{d) Requirements. The initiation of the VWPP review process is accomplished
through the submission of a Joint Permit Application (JPA) (form MRC 30-300) to the
VMRC. Upon receipt of a JPA for the proposed surface waters impacts, VWPP staff at
DEQ-TRO will'review the proposed project in accordance with the VWPP regulations
and guidance. In addition, any potential jurisdictional impacts to tidal wetlands will be
reviewed by VMRC during the JPA review process.

1(e) Conclusion. Provided that a Joint Permit Application is submitted for any
proposed surface water and wetland impacts and appropriate city, state, and federal
authorization is received and complied with, the restoration efforts will be in compliance
with the VWPP and local programs.

2 Subaqueous Lands Impacts. The EA does not discuss permitting for proposed
project impacts to state-owned subaqueous lands.

2(a) Agency Jurisdiction. The Virginia Marine Resources Commission, pursuant to
Section 28.2-1200 et seq. of the Code of Virginia, has jurisdiction over any
encroachments in, on, or over any state-owned rivers, streams, or creeks in the
Commonwealth. Accordingly, any portion of the project involving encroachments
channelward of mean low water below the fall line may require a permit.

VMRC servés as the clearinghouse for the JPA used by the:

« U.S. Army Corps of Engineers for issuing permits pursuant to Section 404 of the
Clean Water Act and Section 10 of the Rivers and Harbors Act;
DEQ for issuance of a Virginia Water Protection Permit;
VMRC for encroachments on or over state- owned subaqueous beds as well as
tidal wetlands; and

« local wetlands board for impacts to wetlands.

2(b) Agency Findings. According to VMRC, any proposal to impact, encroach, fill, or
dredge submerged bottomlands must obtain an exemption or permit from the agency.
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2(c) Requirements. As mentioned above, the JPA review process includes an agency
review to identify potential benefits and detriments to the marine resource and public
uses. In addition, a pubtic interast review is undertaken including requests for
comments and questions. VMRC believes it is likely the project elements could change
based on the public interest review required for any permits needed for encroachments
over state-owned submerged lands. )

3. Erosion and Sediment Contro! and Stormwater Management. According to the
EA (page 224), an erosion control plan will be created and implemented to control the
entry of sadiments into the tidal streams and their migration downstream of the work
area. A .

3(a) Agency Jurisdiction. Effective July 1, 2013, the Department of Environmental
Quality administers the Virginia Erosion and Sediment Control Law and Regulations
(VESCL&R) and Virginia Stormwater Management Law and Regulations (VSWML&R).
In addition, DEQ is responsible for the issuance, denial, revocation, termination and
enforcement of the Virginia Stormwater Management Program (VSMP) General Permit
for Stormwater Discharges from Construction Activities related to municipal separate
storm sewer systems (MS4s) and construction activities for the control of stormwater
discharges from MS4s and land-disturbing activities under the Virginia Stormwater
Management Program. Note that these programs were previously administered by the
Department of Conservation and Recreation.

3(b) Requlrements.
() Erosion and Sediment Control and Stormwater Management Plans

According to DEQ, the Corps and its authorized agents conducting regulated land-
disturbing activities on private and public lands In the state must comply with the
Virginia Erosion and Sediment Control Law and Regulations (VESCL&R) and Virginia
Stormwater Management Law and Reguiations (VSWML&R), including coverage under
the general permit for stormwater discharge from construction activities, and other
applicable federal nonpoint source pollution mandates (e.g. Clean Water Act-Section
313, federai consistency under the Coastal Zone Management Act). Clearing and
grading activities, installation of staging areas, parking lots, roads, buildings, utilities,
borrow areas, soil stockpiles, and related land-disturbing activities that resuit in the total
land disturbance of equal to or greater than 10,000 square feet (2,500 square feet in
Chesapeaks Bay Preservation Areas) would be regulated by VESCL&R. Accordingly,
the applicant must prepare and implement an erosion and sediment control (ESC) plan
to ensure compliance with state law and regulations. The ESC plan is submitted to the
DEQ Tidewater Regional Office that serves the area where the project is located for
review for compliance. The applicant is ultimately responsible for achieving project
compliance through oversight of on-site contractors, regular field inspection, prompt
action against non-compliant sites, and other mechanisms consistent with agency
policy. [Reference: VESCL 62.1-44.15 et seq.]
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(li) Virginia Stormwater Management Program General Permit for Stormwater
Discharges from Construction Actlv!tles

The portions of the project requiring VWPP permnttmg from DEQ or Section 404 Clean
Water Act permitting from the Corps are not required to obtain VSMP permitting for
stormwater discharges from construction activities. For any portions of the project not
covered under the aforementioned permits, the operator or owner of a construction
project involving land-disturbing activities equal to or greater than one acre (2,500 -
square feet or more in areas analogous to CBPA) is required to register for coverage
under the General Permit for Discharges of Stormwater from Construction Activities and
develop a project specific stormwater poilution prevention plan (SWPPP). The SWPPP
must be prepared prior to submission of the registration statement for coverage under
the general permit and the SWPPP must address water quality and quantity in
accordance with the VSMP Permit Regulations. General information and reglstration
forms for the Generat Permit are available on DEQ's website at
http://www.deq.virginia.gov/Programs/Water/StormwaterManagement/VSMPPermits/Co
nstructionGeneralPermit.aspx. [Reference; Virginia Stormwater Management Act 62.1-
44.15 et seq.] VSMP Parmit Regulations 9 VAC 25-870-10 ef seq.]. "

4. Chesapeake Bay Preservation Areas. The EA does not discuss project impacts to
Chesapeake Bay Preservation Areas.

4(a) Agency Jurisdiction. Effective July 1, 2013, the Department of Environmental
Quality administers the Chesapeake Bay Preservation Act (Bay Act) (Virginia Code
§62.1-44.15 of seq.) and Chesapeake Bay Preservation Area Designation and
Management Regulations (Regulations) {9 VAC 50-90-10 et séq.). Note that the Bay
Act and Regulations were previously administered by the Department of Conservation
and Recreation.

4(b) Agency Findings. Most of the proposed projects will occur solely upon the
subaqueous bottomiand of the Lynnhaven River or its tributaries, and are therefore
located outside of the jurisdiction of the Chesapeake Bay Preservation Act. There are,
however, four wetland restoration projects which will occur within Resource Protection
Areas (RPAs). Waetland restoration projects are considered water dependent activities
under Section 9 VAC 25-830-140.1 of the Regulations and are permitted provided a
water quality impact assessment is submitted to DEQ in accordance with Section 9 VAC
25-830-140.6.

5. Alr Quality. According to the EA (page 221), the recommended plan would have no
long term adverse effects on air quality. Minor, short-term effects on local air quality
may occur during construction activities associated with the project. The project is
exempt from conducting a conformity determination since estimated emissions from
construction equipment would be far below the de minimis standards of 100 tons/year,
which is the minimum threshold for which a conformity determination must be
performed.
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5(a) Agency Jurisdiction. DEQ's Division of Air Pollution Control, on behalf of the
State Air Pollution Conirol Board, develops and administers the State Air Pollution
Control Board Regulations for the Control and Abatement of Air Pollution pursuant to
the Air Pollution Contro! Law. DEQ is charged to carry out mandates of the state law
and regulations as well as Virginia's federal obligations under the Clean Air Act as
amended in 1990. The objective is to protect and enhance public heaith and quality of
life through control and mitigation of alr poliution. The Division ensures the safety and
quality of air in Virginia by monitoring and analyzing air quality data, regulating sources
of air poliution, and working with local, state and federal agencies to plan and implement
strategies to protect Virginia’s air quality. The appropriate regional office is directly
responsible for issuing necessary permits to construct and operate all stationary
sources in the region as well as monitoring emissions from these sources for
compliance. As a'part of this mandate, environmental documents for new projects to be
undertaken in the State are aiso reviewed. Some projects require additional evaluatzon
under the general conformity provisions of state and faderal law.

5(b) Agency Findings. According to the DEQ Air Division, the project site is located in
the Hampton Roads ozone (Os) maintenance area and an emission control area for the
contributors to ozone poilution, which are volatile organic compounds (VOCs) and
nitrogen oxides (NOx).

5(c) Recommendation. The Corps should take all reasonable precautions to fimit
emissions of VOCs and NO,, principally by controiling or limiting the burning of fossit
fuels,

5(d) Requirements.
() Fugitive Dust

Fugitive dust must be kept to a minimum by using control methods outlined in 9 VAC 5-
50-80 et seq. of the Regulations for the Conirol and Abatement of Air Pollution. These
precautions include, but are not limited to, the following:

¢ Use, where possible, of water or chemicals for dust control;
installation'and use of hoods, fans, and fabric fIters to enclose and vent the
handling of dusty materials;

» Covering of open equipment for convaying materials; and
Prompt removal of spilled or tracked dirt or other materials from paved streets
and removal of dried sediments resulting from soll erosion.

(i) Open Burning

If project activities include the open burning or use of spacial incineration devices for the
disposal of debris, this activity must meet the requirements of 9 VAC 5-130-10 through
9 VAC 5-130-60 and 9 VAC 5-130-100 of the Regulations for apen burning, and it may
require a permit. The Regulations provide for, but do not require, the local adoption of a
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model ordinance concerning open burning. The Corps should contact City of Virginia
Beach officials to determine what local roquirements, if any, exist.

6. Solid and Hazardous Waste Management. According to the EA (page 224), the
measures proposed far the Lynnhaven Basin Restoration Project are not expected to
result in the identification and/or disturbance of hazardous, toxic or radioactive waste
(HTRW). Dredge material that will not be reused on site, but will instead be dewatered
and removed to an upland disposal site, is classified as “soil” and is regulated by the
Resource Conservation and Recovery Act {(RCRA) and the Comprehensive ~
Environmental Response, Compensation, and Liability Act (CERCLA). This sediment
will be tested as required for proper upland disposal at a fandfill facitity.

6(a) Agency Jurisdiction. Solid and hazardous wastes in Vlrgtma are regulated by the
Virginia Department of Environmental Quafity, the Virginia Waste Management Board
(VWMB) and the U.S. Environmental Protection Agency. They administer programs
created by the federal Resource Conservation and Recovery Act; the Cornprahensive
Environmental Response Compensation and Liability (“Superfund”} Act, and the Virginia
Waste Management Act. DEQ administers regulations established by the Waste
Management Board and reviews permit applications for completeness and conformance

- with facility standards and financial assurance requirements. All Virginia localities are
required, under the Solid Waste Management Planning Regulations, to identify the
strategies they will follow on the management of their solid wastes, to include items
such as facility siting, long-term (20-year) use, and alternative programs such as

materlais recycling and composting.

6(b) Agency Comments. The DEQ Division of Land Protection and Revitalization
(DLPRY) (formerly the Waste Division) finds that the EA addresses solid and hazardous
waste issues. DEQ staff conducted a cursory search under zip codes 23459 and
23451, and identified one Superfund site, four Resource Conservation and Recovery
Act hazardous waste sites, five Formerly Used Defense Sites (FUDS) and seven
petroleum releases. A list of these sites is included in DEQ-DLPR's detailed comments
attached to this response.

6(c) Recommendations.
() Data Base Search

An environmental investigation at and near the sites selected should be conducted to
identify any solid or hazardous waste sites or issues related to the project area. The -
databases Inciude the Permiitted Solid Waste Management Facilities, Virginia
Environmental Geographic Information Systems (Solid Waste, Voluntary Remediation
Program, and Petroleum Release sites), Comprehensive Environmental Response,
Compensation and Liability Act Fagilities, and Hazardous Waste Facilities databases.
Access to these data bases is discussed in DLPR's detalled comments attached to this
response.
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(i) Pollution Prevention

DEQ encourages all projects and facilities to implement pollution prevention principles,
including the reduction, reuse, and recycling of all solid wastes generated. All
hazardous wastes should be minimized, and managed properly

6(d) Requirements. Material that is suspected of contamination or wastes that are
generated must be tested and disposed of in accordance with applicable federal, state,
and local laws and regulations. All waste material must be characterized in accordance
with the Virginia Hazardous Waste Management Regulations prior.to disposal at an
appropriate facifity. It is the generator's responsibility to determine if a solid waste
meets the criteria of a hazardous waste which must be approptiately managed.

Questions or requests for further information may be directed to DEQ-LPRD, Steve Coe
at (804) 698-4029.

7. Natural Heritage Resources. Natural Heritage Resources are not spacifically
discussed in the EA,

7(a) Agency Jurisdiction. .
() Department of Conservation and Recreation

The mission of the Virginia Department of Conservation and Recreation (DCR) is to
conserve Virginia's natural and recreational resources. The DCR-Natural Heritage
Program’s (DCR-DNH) mission is conserving Virginia's biodiversity through inventory,
protection, and stewardship. The Virginia Natural Area Preserves Act, 10.1-209 through
217 of the Code of Virginia, was passed in 1989 and codified DCR's powers and duties
related to statewide biological inventory: maintaining a statewide database for
conservation planning and project review, land protection for the conservation of
biodiversity, and the protaction and ecological management of natural heritage
resources (the habitats of rare, threatened, and endangered species, significant natural
communities, geologic sites, and other natural features).

(ii) Department of Agriculture and Consumer Services

The Endangered Plant and Insect Species Act of 1979, Chapter 39, §3.1-102- through
1030 of the Code of Virginia, as amended, authorizes the Virginia Department of
Agriculture and Consumer Services (VDACS) to conserve, protect and manage
endangered species of plants and insects. The VDACS Virginia Endangered Plant and
Insect Species Program personnel cooperates with the U.S. Fish and Wildiife Service,
DCR-DNH and other agencles and organizations on the recovery, protection or
conservation of listed threatened or endangered species and designated plant and
insect species that are rare throughout their worldwide ranges. In those instances
where recovery plans, developed by the U.S. Fish and Wildiife Service, are avallable,

10
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adherence to the order and tasks outfines in the plans are followed to the extent
possible.

7(b) Agency Findings.
(I) SAV/Scallop and Reef Habitat Sites

DCR's Blotics Data System documents the presence of natural heritage resources in
the areas of these sites. However, due to the scope of the activity and the distance to
the resources, DCR-DNH does not anticipate that these activities will adversely impact
Identified natural heritage resources.

(i) Princess Anne, Great Neck North, Mill Dam Creek, and Great Neck South
Wetland Resloration/Diversification Sites

DCR supports the efforts to control Phragmites australis in the wetland restoration
areas. However, DCR has the foliowing concerns with the approach for Phragmites
australis eradication within the Princess Anne and Great Neck North sites:

1. Excavation of the upper peat layer “in order to remove as much Phragmites
australis as possible to prevent re-colonization” will likely not remove all
Phragmites rhizomes. Phragmites rhizome penetrates six feet or more into
marsh substrate. Rhizomes are very hearty and abundant in a dense stand. Re-
sprouting of any remaining rhizome will quickly overcome any new plantings.

2. Such soil disturbance is likely to encourage new Phragmites growth from seed or
rhizome fragments,

3. Excavation adds the potential for fragments of rhizome to break off and mlgrate
to other areas and astablish new stands of Phragmites.

4. Removal of the peat will also remove any surviving native seed bank.

In addition, for the Mill Dam Creek and Great Neck South sites, the proposed creation of
channels and pools will encourage Phragmites growth and the building of upland
mounds from excavated material will expand the existing Phragmites footprint.

(in) Staie-llsted Threaténed and Endangered Plant and Insect Specles
Under a Memorandum of Agreement established between VDACS and DCR, DCR
represents VDACS in commients regarding potential impacts on state-listed threatened
and endangered plant and insect species. DCR finds that the current activity will not
affect any documented state-listed plants or insects.

(iv) State Natural Area Pmservés

DCR files do not indicate the presence of any State Natural Area Preserves under the
agency's Jurisdiction in the project vicinity.

1
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7(c) Recommendations.

() Princess Anne, Great Neck North, Mill Dam Creek, and Great Neck South
Wetland Restoration/Diverslfication Sites

DCR recommends three consecutive years of herbicide treatment which is a proven
method of controlling Phragmites. In addition, soll disturbance should be minimized as
much as possible to ensure the native seed bank is avallable to re-colonize the area.
‘Please see the Marsh Invader! brochure {attachad) for more details on the control of
Phragmites.

(li) Natural Herltage Resources

Contact DCR-DNH to sscure updated Information on natural heritage resources if a
significant amount of time passes before the project is implemented, since new and
updated information is continually added to the Biotics Data System.

8. Wildlife Resources and Protected Specles. According to the EA (page 215), the
recommended plan will have no negative impacts on federally threatened or
endangered species or state species of concern, The listed species documented as
occurring or potentially occurring in the project area include five sea turtle species, one
terrestrial bird, and three shore birds. In addition, an Essential Fish Habitat (EFH)
Assessment was completed and submitted to the National Marine Fisheries Service
(NMFS). All adverse impacts are determined to be short-term during construction,
localized, and minimal.

8(a) Agency Jurisdiction.
(i) Department of Game and Inland Flsheries

The Department of Game and Inland Fisheries (DGIF), as the Commonwealth’s wildlife
and freshwater fish management agency, exercises enforcement and regulatory
jurisdiction over wildiife and freshwater fish, including state or federally listed
endangered or threatened spacies, but excluding listed insects (Virginia Code Title
29.1). The DGIF is a consulting agency under the U.S. Fish and Wildlife Coordination
Act (16 U.S.C. sections 661 et seq.), and provides environmental analysis of projects or
permit applications coordinated through DEQ and several other state and federal
agencies. DGIF determines fikely impacts upon fish and wildiife resources and habitat,
and recommends appropriate measures to avoid, reduce, or compensate for those
impacts.

(Il) Department of Health
The Virginia Department of Heajth's (VDH) Division of Shelifish Sanitation (DSS) is

responsible for protectang the health of the consumers of moliuscan shelifish and
crustacea by ensuring that shellfish growing waters are properly classified for

12
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harvesting, and that molluscan shelifish and crustacea processing facilities meet
sanitation standards.

8(b) Agency Findings.
() Department of Game and Infand Fisheries

DGIF did not respond to DEQ's raquest for comments on the EA. However, DGIF
previously responded to the Federal Consistency Determination submitted by the Corps
for the proposal, which was accompanied by the Draft EA for background information.
DGIF found that the Draft EA documented a number of federal- and state-listed species
from the project area. The Draft EA concluded that the project is not likely to result in
adverse impacts upon listed species. However, without detailed information about each
proposed project site, DGIF was unable to determine whether listed species may be
located at any particular site and vulnerable to adverse impacts.

(ii) Department of Heaith

VDH-DSS finds that the project includes reef construction and shellfish restoration
efforts In waters currently closed to direct shellfish harvest. VDH-DSS would not _
oppose the project provided that the Corps understands this limitation, and the site(s)
can be sufficiently marked and patrolied to prevent illegal harvest.

8(c) Recommendations. DGIF previously recommended that the EA be updated with
site-speciflc information to support the finding that the project is not likely to resuit in
adverse Impacts upon listed species. DGIF requested that its staff and the U.S. Fish
and Wildlife Service (USFWS) be provided the opportunity to review the information. In
addition, DGIF recommended that the EA be updated to reflect the delisting of bald
eagles within Virginia and that Virginia no longer maintains a list of “species of concern”
and, therefore, no longer designates species as such.

For additional information, contact DGIF, Amy Ewing at (804) 367 2211 and/or VDH-
DSS, Keith Skiles at (804) 864-7487.

9. Drinking Water. The EA does not discuss potential project Impacts on water supply
sources.

9(a) Agency Jurisdiction. The Virginia Department of Health (YDH), Office of Drinking
Water (ODW) reviéws projects for the potential to impact public drinking water sources
(groundwater welis and surface water intakes).

‘9(b) Agency Findings. VDH-ODW finds that there are no groundwater welis within a 1
mile radius of the project site and no surface water intakes within a five-mile radius.
The project is not within Zone 1 (up to 5 miles into the watershed) or Zone 2 (greater
than 5 miles into the watershed) of any public surface water sources.

13
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9(c) Conclusion. VDH-ODW concludes that there are no apparent impacts to public
drinking water sources due to this project.

For additional information, contact VDH-ODW, Ezekiel Dufore at {804) 864-7201.

10, Historic Structures and Archaeolagical Resources. According to the EA (page
58), an inventory of sites in the Virginia Department of Historic Resources {DHR)
database within a haif mile of the potential Lynnhaven River restoration sites resulted in
a list of 58 sites, most of which are 20th century houses. No sites wera found within the
restoration areas themselves aithough there are two historic sites that are adjacent to
restoration areas.

10(a) Agency Jurlsdictlon. The Department of Historic Resources (DHR) conducts
reviews of projects to determine their effect on historic structures or cuitural resources
under its jurisdiction. DHR, as the designated State’s Historic Preservation Office,
ensures that federal actions comply with Section 106 of the National Historic
Preservation Act of 1966 (NHPA), as amended, and its implementing regulation at 36
CFR Part 800. The NHPA requires federal agencies to consider the effects of federal
projects on properties that are listed or eligible for listing on the National Register of
Historic Places. Section 106 also applies if there are any federal involvements such as
licenses, permits, approvals or funding.

10({b) Requirement. DHR did not respond to DEQ's request for comments on the EA.
However, in comments submitted in response to the FCD praviously submitted by the
Corps for the proposal, DHR noted that the Corps or its agents must consult directly
with DHR on individuat activities carried out under this initiative as stated in Section
11.11 of the Draft EA, and pursuant to Section 106 of the National Historic Preservation
Act (as amended) and its implementing regulations codified at 36 CFR Part 800 which
require federal agencies ta consider the sffects of their undertakings on historic
properties. :

For additional information, contact DHR, Roger Kirchen at (804) 482-6091.
11. Regional Planning District.

11(a) Jurisdictlon. In accordance with the Code of Virginia, Section 15.2-4207,
planning district commissions encourage and facilitate local government cooperation
and state-local cooperation in addressing, on a regional basis, problems of greater than
local significance. The cooperation resulting from this is intended to facilitate the
recoghition and analysis of regional opportunities and take account of regional
influences in planning and implementing public policies and services. Planning district
commissions promote the orderly and efficient development of the physical, social and.
economic elements of the districts by planning, and encouraging and assisting localities
to plan, for the future.

14
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11(b) Regional Comments. The Hampton Roads Planning District Commission
(HRPDC) reviewed the EA and consulted with the City of Virginia Beach regarding the
project. According to the HRPDC, the project appears to be consistent with local and
regional plans and policies. -

For' additional information, contact HRPDC, Dwight Farmer at (757) 420-8300.
REGULATORY AND COORDINATION NEEDS

1. Surface Waters and Wetlands. Proposed wetland and surface water impacts will
require authorization through the Virginia Water Protection Permit pragram pursuant to
Virginia Code §62.1-44.16:5. Review under the VWPP program is accomplished
through the Joint Permit Application process involving the VMRC, DEQ, Corps, and
local wetlands boards. Tidal wetland impacts will require review by the Virginia Beach
Wetlands Board. For additional information and coordination regarding the VWPP,
contact DEQ-TROQ, Bert Parolari at (757) 518-2166. Coordination with the Virginia
Beach Wetlands Board may be accomplished by contacting the Environment and
Sustainability Office at (757) 385-4621 and/or VMRC, Justin Worrell at (757) 247-8063

2. Subaqueous Lands. in accordance with §28.2-1203 of the Code of Virginia, a
permit must be obtained from VMRC for proposed impacts to state-owned subaqueous
lands. The submission of a JPA by the Corps will include a review by VMRC of
potential conflicts with current shellfish-lease activities related to commercial shellfish
production, including any timitations,on existing shelifish aquaculture activities from the
proposed introduction of scallops as a new marine species. For additional information
and coordination, contact VMRC, Justin Worrell at (757) 247-8068.

3. Nonpoint Source Pollution.

3(a) Erosion and Sediment Control and Stormwater Management Plans. This
project must comply with Virginia's Erosion and Sediment Control Law (Virginia Code §
62.1-44.15:61) and Regulations (9 VAC 25-840-30 et seq.) and Stormwater
Management Law (Virginia Code § 62,1-44.15:31) and Regulations (9 VAC 25-870-210
et seq.) as administered by DEQ. Activities that disturb 10,000 square feet or more of
tand (2,500 square fest or more in CBPAs) would be regulated by VESCL&R and
VSWMLE&R. Erosion and sediment control, and stormwater management requirements
should be coordinated with the DEQ Tidewater Regional Office, Noah Hilt at (757) 518-
2024, -

3(b) Virginia Stormwater Management Program General Permit for Stormwater
Discharges from Construction Actlvities. For projects involving land-disturbing
activities of aqual to or greater than one acre (2,500 square feet or more in CBPAs) and
not covered under a VWPP or Corps permit, the applicant is required to apply for
registration coverage under the Virginia Stormwater Management Program General
Permit for Discharges of Stormwater from Construction Activities (9 VAC 25-880-1 et
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seq:). Specific questions ‘regarding the Stormwater Managéement Program
raquirements should be directed to DEQ, Holly Sepety at (804) 698-4039.

4, Chesapeake Bay Preservation Areas. This project must be consistent with the
Chesapeake Bay Preservation Act (Virginia Code §§ 62.1-44.15:67 ef seq.) and
Chesapeake Bay Preservation Area Designation and Management Regulations
(Virginia Code 9 VAC 25-830-10 et seq.) as administered by DEQ. The project must be
consistent with the conditions found in 9 VAC 25-830-140 for development in RPAs.
For additional information and coordination, contact DEQ, Shawn Smith at (804) 527-
'5037.

5. Air Quality. Guidance on minimizing the emission of volatile organic compounds
(VOCs) and oxides of nitrogen (NO,) may be obtained from DEQ-TRO. Activities
associated with this project are subject to air regulations administered by DEQ. The
state air pollution regulations that may apply to the project are;

» fugitive dust and emissions control (9 VAC 5-50-60 t seq.); and
» open burming restrictions (9 VAC 5-130 et s6q.).”

Contact the City of Virginia Beach fire officials for any local requirements on open
burning. For additional information, contact DEQ-TRO, Troy Breathwaite at (757) 518-
2008.

6. Waste Management. All solid waste, hazardous waste, and hazardous materials
must be managed in accordance with aft applicable federal, state, and local
environmental reguiations. Some of the applicable state laws and regulations are:

Virginia Waste Management Act (Code of Virginia Section 10.1-1400 et seq.);
Virginia Hazardous Waste Management Regulations (VHWMR) (9 VAC 20-60);
Virginia Solid Waste Managemsnt Ragulations {VSWMR) (3 VAC 20-81); and
Virginia Reguiations for the Transportation of Hazardous Materials (8 VAC 20-
110).

Some of the applicable federal laws and regulations are:

» Resource Conservation and Recovery Act (RCRA) (42 U.S.C. Section 6901 et
seq.);

» Title 40 of the Code of Federal Regulations; and

» U.S. Department-of Transportation Rules for Transportation of Hazardous
materlais (49 CFR Part 107).

Contact DEQ-TRO, Milt Johnston at (757) 518-2151 for information on the location and

availability of suitable- waste management facilities in the project area if contaminated
sediments are encountered
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7. Natural Heritage Resources.

(i) Prlncess Anne, Great Neck North, Mill Dam Creek, and Great Neck South
Wetiand Restoration/Diverslfication Sites

For additional information and coordination on strategies for the control of Phragmites,
contact DCR-DNH, Stewardship Biologist, Kevin Heffernan at
(kevin.heffernan @dcr.virginia.gov or (804) 786-9112.

(ii) Natural Heritage Resources

Contact DCR-DNH, Rene Hypes at (804) 371-2708, to secure updated information on
natural heritage resources if a significant amount of time passes hefore the project is
implemented, since new and updated information is continually added to the Biotics
Data System. :

8. Wildlife Resources. Contact the USFWS Virginia Field Office at (804) 693-6694
and DGIF, Amy Ewing at (804) 367-2211 to discuss the site specific information
necessary to determing potential project impacts on listed species.

9. Historic and Archaeologlcal Resources. The Corps must coordinate this project
with the Department of Historic Resources pursuant to Section 106 of the National
Historic Preservation Act (as amended) and its implementing regulations at 36 CRF Part
800. For addltional information and coordination, contact DHE, Roger Kirchen at (804)
482-6091.

Thank you for the opportunity to review the Environmental Assessment for the proposed
Lynnhaven River Basin Ecosystem Restoration Project in the City of Virginia Beach.
Detailed comments of reviewing agencies are attached for your review. Please contact
me at (804) 698-4325 or John Fisher at (804) 698-4339 for clarification of these
camments.

Sincerely,

Lo H’<

Ellie L. irons, Program Manager
Environmental Impact Review

Enclosures

Ec: Cindy Keltner, DEQ-TRO
Steve Coe, DEQ-DLPR
Kotur Narasimhan, DEQ-Air
Larry Gavan, DEQ-Water
Holly Sepety, DEQ-Water
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW .
WASHINGTON, DC 203141000

Planning and Policy Division MAR 06 2014

Ms, Ellie Frons

Program Manager, Environmental Impact Review
Departtment of Environmental Quality

P.O. Box 1105

Richmond, Virginia 23218

Dear Ms. Irons;

This is in response to your letier dated November 13, 2013, providing comments on the Final
Feasibility Report and Integrated Envitonmental Assessment for the Lynnhaven River Basin
Ecosystem Restoration, City of Virginia Beach, Virginia. Your comments pettain to concerns
with coordination with Virginia’s regulatory and resource agencies and compliance with
apphcable state regulations and requirements. Your letter provided a helpful summaty of our
prior coordination and commitments with your agency.

Detailed responses to each of your comments related to the project are provided in the
Enclosure, The USACE has been working with many of the commenting state agencies through
the Lynnhaven River Basin Ecosystem Restoration Project Steering Committee during the
planning of this project and looks forward to continued coordination. Many of the concerns
included in your comments have been discussed at Steering Committee mestings and
incorporated into our analysis. We are committed to continuing to work with your office and the
various state agencies as this project moves through its design and construction phases to ensure
that all stakeholder and trust resource concetns are adequately addressed.

We look forward to continuing our work together to bring this project to a successful and
environmentally responsibile completion. If you have further questions or concerns please
contact Deborah Scerno at Deborah.h scerno@usace.army.mil or (202) 761-5451,

Smcerely,

Aol By

Theodore A. Brown, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works

Enclosure

Printed bn@ Recycled Paper
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ENCLOSURE

Responses to Commonyealth of Virginia
Comments during State and Agency Review of the
Final Feasibility Report and Integrated Environmental Assessment
For the Lynnhaven River Basin Ecosystem Restoration,
City of Virginia Beach, Virginia
(November 2013)

General:

The USACE has committed in the Final Feasibility Report and Integrated Environmental
Assessment to obtain all necessary permits for the project. This would include submittal of a -
Joint Permit Application (JPA) to the VMRC, DEQ, USACE and local wetland boards. The
USACE understands that the JPA will include a review by VMRC of potential conflicts with
current shellfish lease activities related to commercial shellfish production. Please note that
some comments from DEQ were “Recommendations” which are recommended but not required
and others are “Requirements” which are required per law or regulation, The page number,
agency, and distinction between recommendation and requirement are noted prior to each
comment. Agency comments are underlined. ‘

Responses to Specific Comments:

Page 2, DEQ reference VMRC, general comment: As discussed in VMRC's May 24, 2013
letter to the Norfolk District of the USACE (attached), proposed project activities may conflict
with current shellfish lease activities (i.e. coastal uses) in the Lynnhaven basin. as most of the
lower Lynnhaven is currently leased for commercial shellfish production. In addition, the
proposed establishment of submerged aquatic vegetation and scallops in identified areas may

limit existing shellfish aquaculture activities as well as public access to areas within the

Lynnhaven watershed, Accordingly, during the Joint Permit Application (JPA) review process,

pronosed project impacts to existing leases will require a notification to the leaseholder(s) of

record and conﬁunatlon that they agree w1th the pr onosed activity on theu leases The beneﬂts
X i d

reached.

Response: The non-federal sponsot, the City of Virginia Beach, Wlll acqune river
bottomlands that ate not currently leased to third parties. If the City is unable to acquire
enough acreage through unleased sites, then leased areas will be acquired through negotiation
or putchase of the leases, In addition, the City of Virginia Beach has committed to applying
for & permit from VMRC to allow the construction of the Project components on the
bottomlands and requesting a special designation by the VMRC that will designate the
Project components as areas of protection ih perpetuity.

The,USACE will continue to coordinate with VMRC and DEQ to determine the appropriate
time to submit the JPA. This will likely ocour once the City of Virginia Beach has obtained
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the necessary leases. The City of Virginia Beach will continue to work to obtain the real
estate needed for the project. This may include directly leasing areas that are not cutrently
leased as well as negotiating with current leaseholders to obtain their leases. The SAV and
seallop activities would be in areas set-aside for restoration purposes and therefore should not
be in conflict with either the existing shellfish activities or public access. In addition,
USACE will consider alternative protection measures such as no wake zones. These
proposed activities will continue to be coordinated with your agency.

Page 4, VMRC, 1(c) Recommendation: The project must comply with section 404 (b)(1)
guidelines of the Clean Water Act and with the Commonwealth’s wetlands mitigation policies.
Both federal and state guidelines recommend avoidance and minimization of wetlands impacts as
the first steps in the mitigation process. To minimize unavoidable impacts to wetlands and

waterways, DEQ recommends the following practices (responies provided below each bullet):

2

~* Operate machinery and construction vehicles outside of stream-beds and wetlands; use
synthetic mats when in-stream work is unavoidable.

Response: Congur as practicable, The coniractor will minimize disturbance which could
cause mud waves, ete., which may impact the hydrology of the area. Contractor will use
mats as approptiate..

+  Preserve the top 12 inches of trench material 1'emoved from wetlands for use 83 wetland
seed and root-stock in the excavated area.
Response: Typically this would be a good seed source, however, the areas being
excavated for this project are heavily infested with Phragmites. Therefore, the wetland
areas will be seeded with a natural seed mixture and the top 12 inches of matetial will be
disposed of in a manner that will reduce the spread of Phragmites.

» Design erosion and sedimentation controls in accordance with the most current edition of
the Virginia Erosion and Sediment Control Handbook. These controls should be in place
prior to clearing and grading, and maintained in good working order to minimize impacts

to State watets. “The controls should remain in place until the area is stabilized.
Response: Coneur, It will be a contract requirement for these contmls to be in place

throughout the length of the prolect

* Place heavy equipment, located in tempmaril}: impactcd wetland areas, on mats, geotextile

fabric, or use other suitable measures to minimize soil disturbance, to the maximum extent
Dracticable,
Response: Mats will be used to the maximum extent practicable, as described above and as
appropriate at each site, to minimize impacts to adJacent wetlands and minimize soil

- disturbance. .

+ Restore all temporarily disturbed wetland areas to pre-construction conditions and plant or
seed with appropriate wetlands vegetation in accordance with the cover type (emergent,
scrub-ghrub, or forested). The applicant should take all appropriate measures to promote:

revegetation of these areas, Stabilization and restoration efforts should occur mnedlgtg_ly
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after the temporary disturbance of each wetland area instead of waiting until the entire

project has been completed. '
Response: Concur, The sites will be revegetated as appropriate per site. Areas impacted

through egress and access of the site will be restored to pre-project conditions o, if part of
the project, as specified in the project.

+  Place all materials which are temporarily stockpiled in wetlands, designated for use for the
immediate stabilization of wetlands, on mats, geotextile fabric in order to prevent entry in
State waters. These materials should be managed ina manner that prevents leachates from
entering state waters and must be entirely removed within thirty days following completion
of that construction activity, The disturbed areas should be returned to their original
contours, stabilized within thirty days following removal of the stockpile, and restored to

the original vegetated state. .
Response: No stockpile areas will be in or immediately adjacent to wetlands, Locations

where the contractor does stockpile, will be protected with erosion control measures.
Stockpile areas will also be restored to their original vegetative states, -

way limits that are within 50 feet of any clearing, grading, or filling dctivities for
the life of the construction activity within that area. The project propenent should notify all

contractors that these marked areas are surface waters where no activities are to oceur.

Response: Tt will be a contract requirement to clearly mark all surface waters, including
jurisdictional wetlands, on the plans and be flagged during construction,

* Employ measures to prevent spills of fuels or lubricants into state waters, :
Response: Concur, the contractor will be required to develop and follow a spill preventlon
plan as part of their contract.

The Corps should work closely with the Wetlands Board staff to ensure that the proposal

qualifies for a local exemption.
Response: Concur, USACE will work with the local wetlands board to ensure that the

project qualifies for an exemption.

Page 5, VMRC, 1(d) Requirement: The initiation of the VWPP review process is accomplished
through the submission of a Joint Permit Application (JPA) (form MRC 30-300) to the VMRC,

Upon receipt of a TPA for the proposed surface waters impacts, VWPP staff at DEQ-TRO will
review the proposed project in accordance with the VWPP-regulations and guidance, In
addition, any potential jurisdictional impacts to tidal wetlands will be reviewed by VMRC during
the JPA review process,

Response: USACE understands this requirement and will be submitting the JPA as dlscussed :
above,

Page 6, VMRC, 2(c) Requirement: As mentioned above, the JPA review process includes an

agency review to identify potential benefits and dettiments to the marine regource and public
uses. In addition, a public interest review is undertaken including requests for comments and
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guestions. VMRC believes it is likely the project elements could change based on the public

interest review reguned for any permits needed for encroachments over state-owned submer; ged
lands.

Response: As stated above, the USACE will submit the JPA and work through that process
with VMRC and DEQ. The City of Virginia Beach will continue to work to obtain the real
estate needed for the project. This Project has included many opportumities for public input,
following USACE standard protocols, and information was provided on approximately
where the restoration activities would oceur, Opportunities for public input included early
scoping mestings, public meetings to discuss proposed alternatives, an executive steering
committee which included vatious agencies and organizations (including VMRC), as well as
the public review of the draft document and environmental assessment in the spring of 2013.
The draft document was clear that bottoms, some currently leased for oyster harvest, would
be sought for this project. We are confident that further public review will not raise any new
issues.

Pagé 6, DEQ, Reguirements:
(i) Erosion and Sediment Control and Stormwater Management Plans:According to DEQ, the

Corps and its authorized agents conducting regulated land- disturbing activities on private and

public lands in the state must comply with the Firginia Erosion and Sediment Control Law and
Regulations (VESCL&R) and Virginla Stormwater Management Law and Regulations
VSWML&R), including coverage under the general permit for stormwater discharge from
consfruction activities, and other applicable federal nonpoint source pollution mandates (e.g.
Clean Water Act-Section 313, federal consistency under the Coastal Zone Management Act).
Clearing and grading activities, installation of staging areas, parking lots, roads, buildings,
utilities, boirow areas, soil stockpiles, and related land-disturbing activities that result in the total

land disturbance of equal to or greater than 10,000 square feet {2.500 square feet in Chesapeake
Bay Preservation Areas) would be regulated by VESCL&R. Accordi the applicant must
prepare and implement an erosion and sediment control (ESC) plan to ensure.compliance with
state law and regulations, The ESC plan is submitted to the DEQ Tidewater Regional Office that
serves the area where the project is located for yeview for compliance. The applicant is
ultimately responsible for achieving project compliance through oversight of on-site contractors
regular field inspection, prompt action against non-compliant sites, and other mechanisms
consistent with agency policy. [Reference: VESCL 62.1-44.15 et s

(ii) Virginia Stormwater Management Program General Permit for Stormwater

Discharges from Construction Activities:
The portions of the project requiring VWPP permiiting ﬁom DEQ or Section 404 Clean Water
Act permitting from the Corps ate not required to obtain VSMP permitting for stormwater
discharges from construction activities. For any portions of the project not covered under the

aforementioned permits, the operator or owner of a construction project involving land-
disturbing activities equal to or greater than one acre (2,500 square feet or more in areas

analogous to CBPA) is requited to register for coverage under the General Permit for Discharges

of Stormwater from Construction Activities and develop a project specific stormwater pollution
vrevention plan (SWPPP). The SWPPP must be prepared prior to submission of the registration

statement for coverage under the general permit and the SWPPP. must address water quality and
quarntity in accordance with the VSMP Permit Regulations. General information and registration

5
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forms for the General Permit are available on DEQ's website at
hitp //www deg. vu'glma gov/Prog;ams/Water/StomwatelManagemmWSMPPemuts/C

seq,] VSMP Permit Regulahons 9 VAC 25 870-10 et seq.].

Response: An erosion and sediment control plan will be developed for the ‘wetland
testoration consfruction sites included in this project. Once a contractor has been chosen to
- constinet the project, their contract with the USACE requires them to comply with all
environmental laws, obtain necessary permits and submit required conservation plans
(including the erosion and sediment control plan). This is standard in contracts for USACE
construction projects. USACE ensures that the contractor obtains the appropriate permits,
This will be a government-approved submittal and reviewed by the technica] team, Itis
generaily accepted practice for the government to require the contractor to provide the
Stormwater Pollution Prevention Plan (SWPPP), which is then reviewed by the government.
All requirements of these regulations, as discussed above, will be executed by the contractor
with USACE oversight.

DEQ, Page 7, General Coniment; Most of the proposed projects will occur solely upon the
subaqueous bottomland of the Lynnhaven River or its tributaries, and are therefore located
outside of the jurisdiction of the Chesapeake Bay Preservation Act. Thete are, however, fout
wetland restoration projects which will occur within Resource Protection Areas {RPAs).
Wetland restoration projects are considered water dependent activities under Section 9 VAC 25-
830-140.1 of the Regulations and are permitted provided a water quality impact assessment is
submitted to DEQ in accordance with Section 9 VAC 25-830-140.6.

Response: In.compliance with the Chesapeake Bay P1 esetvation-Act for work within the
Resource Protection Area (RPA), the USACE will submit a water quality impact assessment
to the City of Vitginia Beach prior to construction. This is prepared by the USACE
coniractor and reviewed by the USACE technicd] team.

Page 8, DEQ, 5 (c) Recommendation; The Cotps should take all reasonable precautions to Limit
emissions of VOCs and NOx, principally by controlling or imiting the burning of fossil fuels,

Response: The USACE will take all reasonable precautions to limit emissions. Adr quality
impacts and measures to eliminate or control these impacts are discussed on pages 219-221
of the final report. As indicated in the report, there are no long term effects on air quality.
However, short term effects may occur during consiruction activities, but aré below the de
minimis Jevel that would requite a determination of conformity with state/locél plans,
Construction activities will be Limited to 40 hours a week for the six months expected for the
wetland restoration, for which the most fossil fuel burning equipment will be utilized.

Standard control measures such as water trucks to keep the dust down, minimization of idling
on the construction site, and other minimization measures will be implemented.

Page §, DEQ, Requirements Fugitive dust must be kept to a minimum by using control
methods outlined in 9 VAG 5-
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50-60 et seq. of the Regulations for the Control and Abatement of Air Pollution, These

precautions include, but are not limited to, the following:

s__Use, whete possible, of water or chemicals for dust control;
+ _TInstallation and use of hoods, fans, and fabric filters to enclose and vent the handling of dusty

materials;

+_Covering of open équipment for conveying materials; and

+__Prompt removal of spilled or tracked dirt or other materials from paved streets and removal of
dried sediments resulting, from soil erosion.

Response: Standard control measures such as watet trucks to keep the dust down, .
minimization of idling on. the construction site, and other minimization measures will be
implemented.

If project activities include the open burning or use of special incineration devices for the
disposal of debris, this activity must meet the requirements of 9 VAG 5-130-10 through

9 VAG 5-130-60 and 9 VAG 5-130-100 of the Regg@ions for open burning, and it may require -
a permit, The Regglattons provide for, but do not tequire, the local adoption of a model
ordinance concerning onen burning, The Corps should contact City of Virginia Beach officials
to determine what local requlrements if any, exist.

Response: No open burnmg is anticipated. If any burning were to be necessary, USACE
would coordinate ditectly with the City of Virginia Beach to determine local requirements
for this activity.

Page 9, DEQ, 6 (c)(i) Recommendations; An environmental investigation at and near the sites

selected should be conducted to identify any solid or hazardous waste sites or issues related to

the proj ject area. The databases include the Permitted Solid Waste Management Facilities,

Virginia Environmental Geographic Information Systems (Solid Waste, Voluntary Remediation

Program, and Petroleum Release sites), Comprehensive Bnvironmental Response. Compensation

and Llablhgy Act Facilities, and Hazardous Waste Facilities databases. Access to these data bases
is discussed in DLPR's detailed comments attached to thls response.

Response The measures proposed for the Lynnhaven Basin Restoration Project are not
expected to result in the identification and /or disturbance of HTRW, The Phase I
investigation of potential FITRW, in accordance with ER 1165-2-132 (USACE, 1992),
included a couple of the databases mentioned above and is located in the Environmental
Appendix of the final report. The other databases mentioned by DEQ were rocently
reviewed. The data gathered during the Phase I investigation and the feview ofthe
databases, indicated that there is no evidence that HTRW will be found within the wetland
sites, when sediment is disturbed during construction,

" Even though no HTRW is expected to be encountered, best management practices will be
employed during construction at the construction sites to avoid the suspension of seditent
and the release of any contamination into the water column. An erosion control plan will be
developed and implemented to control the entry of sediments into the tidal streams and their
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migration downstream of the work area. Turbidity curtains will be requued per
specifications.

Page 10, DEQ, 6(c)(i) Recormendations: DEQ encoutages all projects and facilities to

implement pollution prevention principles, including the reduction, reuse, and recycling of all
solid wastes generated. All hazardous wastes should be minimized, and managed properly.

Response: Concur. USACE contract specifications will maximize opportunities for
pollution prevention. All opportunities to reduce, reuse, and recycle will be incorporated inta
the plans and specifications.

Page 16, DEQ, 6(d) Requiremenis: Material that is suspected of contamination or wastes that
are generated must be tested and disposed of in accordance with applicable federal, state, and

local Jaws and regulations. All waste material must be characterized in accordance with the

Virginia Hazardous Waste Management Regulations prior to disposal at an appropriate facility.

It is the generator's responsibility to determine if a solid waste meets the criteria of a hazardous
waste which must be appropriately managed.

Response: Concur. It will be included in the specifications that if the contractor comes
across any suspected contaminated material, they are to cease all operations and notify the
contracting officer immediately, USACE would thien take appropriate action depending on
the type of material identified and applicable federal, state, and local laws and regulations.
Waste that is not contaminated will be disposed of properly, first locking for opportunities to
reduce, rense and recycle, and as a last resort hauling to an appropriate disposal location.

Pdge 11, Departuent of Conservation and Recreation, General Comment. DCR supports the
efforts to control Phragmites australls in the wetland yestoration areas. However, DCR has the

following concerns with the approach for Phragmites australis eradication within the Princess
Anne and Great Neck North sites:

1. Excavation of the upper peat layer "in order to remove as much Phragneites australis_as

possible to prevent re-colonization” will likely not remove all PAragmites rhizommes.
Phragmites thizome penetrates gix feet or more into marsh substrate. Rhizomes are very
hearty and abundant in a dense stand. Re-sprouting of any remaining rhizome will quickly
overcome any new plantings, .
2. Such soil distarbance is likely to encourage new Phragmifes growth from seed or thizome
.fsggme_nt,s_

3. Excavation adds the potential for ﬁagmen;s of thizome to break off and m1g1'ate to other

areas and establish new stands of Phi-agmites.
4, Removal of the peat will also remove any surviving native seed bank,

In addition, for the Mill Dam Creek and Great Neck South sites. the proposed creétion of

channels and pools will encourage Phragmites growth and the building of upland mounds from
excavated material will expand the existing Phragmites footprint,
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Response: Although the proposed USACE action is not standard Phragmites eradiation,
the intent of the restoration is to provide open water areas for wading birds and a variation
in elevation in the marshes. This method will create a diversified habitat to improve
aquatic habitat quality, Phragmites at these sites will still exist in some areas, but the
dense stands will be broken up with open tidal watets which do not support the growth of
Phragmites, Our design is based such that constiucted upland areas will be of a sufficient
elevation to not support Phragmifes. In addition, native vegetation will be planted to
compste with the Phragmites. It is understood that Phragmites will continue to occur in
these wetlands It is not the project goal to eradicate all PAragmites; however, it is the
project goalto provide enough elevation variation and natural vegetation to restrict
Phragmites infestation, In addition, there is an adaptive managemsnt and monitoring
program, desctibed in the final document, that will allow the project to make adjustments,
if necessauy‘

Page 12, DCR, 7(cj(i) Recommendations; Princess Anne, Great Neck North, Mill Dam Creek,
and Great Neck South Wetland Restoration/Diversification Sites: DCR recommends three
consecutive years of herbicide treatment which is a proven method of controlling Phragmites. In
addition, soil disturbance should be minimized as much as possible to ensure the native seed
banlk is available to re-colonize the ates, Please see the Marsh Invader! brochure {attached) for

more details on the control of Phragmites.

Response: Herbicide treatment will be considered for the Princess Anne site and Great Neck
North site. It would not be appropriate for the Great Neck South and Mill Dam Creek sites
which will be coristructed to increase habitat diversity, These sites already have extensive
populations of Phragmites which would be very difficult to eradicate, USACE believes the
restoration approach described in the final report (and the response to the previous question)
will provide biological benefits at these sites without totally eradicating the Phragmites.
Some of the upland sites created will be of an elevation not supportive of Phragmites and
native plantings will also be used to establish diverse populations of vegetation.

Page 12, DCR, Recommendations; Contact DCR-DNH to secute updated information on
natural heritage resources if a significant amount of time passes before the project is
implemented, since new and updated information is continually added to the Biotics Data
System,

Response: USACE will contact DCR for updated information on natural heritage resources
if a significant amount of time passes before the project is implemented.

Page 13, Depm;tment of Health, General Commeni: YDH-DSS finds that the project includes
reef construction and shellfish restoration efforts in waters currently closed to direct shellfish
harvest, VDH-DSS would not oppose the project provided that the Corps understands this

Limitation and the site can be sufficiently marked and patrolled to prevent illegal harvest,

Response: The project is not intended to provide harvesting of shellfish. The fish reefs are
designed such that neither the nuse of dredges or tongs would be possible on these reefs. In
addition, they are meant to be sanctuary areas (preserves) and an oyster “seed source” for the
rest of the basin, The USACE does not have the authority to patrol or enforce sanctuary
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. aress, Since the VMRC has this authority, the USACE will be in discussions with them on
what actions they can/will provide and any recommendations for signage/designation/etc
USACE will implement appropriate signage to mark the area — if discussions with VMRC
indicate that it will be more helpful than harmful (i.e. it will keep people away vs, indicate
where to find shellfish., There have not traditionally been enough scallops in the Lynnhaven
for the public to be interested in harvesting. If this changes before water quality is deemed
sufficient for harvesting then discussions will take place with VMRC on recommended
actions.

Page 13, DGIF, 8(c) Recommendation: Comment: 8(c) Recommendations. DGIF previously
recommended that the BA be updated with site-specific information to support the finding that
the project is not likely to result in adverse impacts upon listed species. DGIF requested that its
staff and the U.S. Fish and Wildlife Service (USFWS) be provided the opportunity to review the
_information. In addition, DGIF recommended that the EA be updated to reflect the dehstmg___
bald eagles within Virginia and that Virginia no longer maintains a list of "species of concern”

and, therefore, no longet designates species as such,

Response: Site-specific information is included in the report, however USACE will reach out

. to staff at DGIF and USFWS to ensure that site-specific information is shared and ‘
coordinated. The de-listing of the bald eagle within Virginia and the fact that Virginia no
longet maintains a “species of concern” list will be included in the errata sheet that will go in
the teport that is transmitted for authorization. USACE has coordinated with staff members
from DGIF and USFWS through the project executive steering committee throughout the
planning of the project and will continue to do so as the project moves forward.

Page 14, DHR, 10(b) Requirement: DHR did not respond to DEQ's request for comments on the
EA, However, in comments submitted in response fo the FCD previously submitted by the Corps
for the proposal, DHR noted that the Corps or its agents must consult directly with DHR on’
individual activifies carried out under this initiative as stated in Section 11.11 of the Drafi E
and pursuant to Section 106 of the National Historic Preservation Act (as amended) and its

implementing regulations codified at 36 CFR Part 800 which require federal agencies to consider
the effects of their undertakings on historic properties.

Response; The USACE submitted its findings concerning effects to historic properties from
this undertaking to VDHR on May 22, 2013 and will continue to consult ditectly with DHR
on all activities carried out under this project, as appropriate, Since no response was received
on the submittal to VDHR, according to 36 CFR 800 (no objection within 30 days of receipt
of an adequately documented finding), the USACE’s responsibilities under section 106 have
been fulfilled, In addition, informal verbal coordination has identified no issues of concern,

Emall, DGIF, General Comment;_As stated in previous comments regarding this project, a number
of state and federally-listed species have been documented from the project area. - However,
based on the project scope and location, we do not anticipate these activities to result in

significant adverse impacts upon these species or resources. We recommend coordination with
the USFWS and NOAA Fisheries Service regarding impacts upon federally listed species,

10
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Response: USACE has coordinated with USFWS and NOAA throughout the entirety of
the planning process, and a Planning Aid Report was provided in December 2010
(Appendix C of the final report). Subsequent coordination has continued o oceur with
USFWS and NMFS and will oceur through design and construction.

Email, DGIF, Recommendation We recommend conducting atiy in-stream activities during low

or no-flow conditions, using non-erodible cofferdams or turbidity curtains to isolate the
construction area, blocking no more than 50% of the sireamflow at any given time, stockpiling
excavated material in 8 manner that prevents reentry into the stream, yestoring original streambed

and streambank contours, revegetating batren areas with native vegetation, and implementing
strict erosion and sediment control measures.

~ Response: Although the proposed activities are not located in streams or streambeds, many
‘of these suggestions, such as revegetation and strict erosion and sediment control measures,
are applicable to the project and will be implemented,

Email, DGIF, Recommendation We recommend that all tree removal and ground clearing

adhere to a time of vear restriction protective of resident and migratory songbird nesting from
March 15 through August 15 of any vear.

Response: Tree removal and ground clearing will primatily occur in executing the wetland
restoration activities, Tree removal is expected to be minimal and of smaller diameter trees.
The exact timing of these activities has not been determined, however, it is likely that these
activities would occur during the fall and winter (outside of the protective time of year
restriction) to ensure the sites are ready for native wetland plantings to be planted/seeded in
the spring. If the tite of year restriction for tree cleating canriot be observed, other means of

- ensuring that resident and migratory songbird nesting is not disturbed, such as surveys and
monitoring prior to and during the copstruction activities, will be accomplished, Appropriate
avoidance measures will incorporated, if nesting is found., “This approach has been effective
in previous projects and will be used during implementation for the Lynnhaven project.

1
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EXECUTIVE SUMMARY

The purpose of this study is to evaluate ecosystem restoration within the
Lynnhaven River Basin and develop the most suitable plan of ecosystem restoration for
the present and future conditions for a 50-year period of analysis. The Lynnhaven River
Basin, a tributary to the Chesapeake Bay, is located within the City of Virginia Beach,
Virginia. This report was authorized by a resolution of the Committee on Transportation
and Infrastructure of the U.S. House of Representatives, Docket 2558, adopted May 6,
1998.

The study team, comprised of the non-Federal sponsor, the City of Virginia
Beach, and representatives of Federal, State, and local governments, identified cost-
effective and environmentally and technically sound alternatives to restore the ecosystem
within the Lynnhaven River Basin. The process integrated the U.S. Army USACE of
Engineer’s (USACE) Campaign Plan in all aspects of the study process. In particular, the
study meets Goal 2 of the Campaign Plan, which is to deliver enduring and essential
water resource solutions through collaboration with partners and stakeholders. The study
effort identified a “National Ecosystem Restoration” (NER) plan, which maximizes NER
benefits in the most cost-effective manner through the restoration of ecosystem functions.
The Recommended Plan of action is construction of the NER plan.

The principal project purpose is ecosystem restoration and includes restoration
of wetlands and submerged aquatic vegetation (SAV), reintroduction of the bay scallop,
and restoration of reef habitat.

The environmental decline of the Lynnhaven River has its roots in the
agricultural methods used in the area over a century ago. Farming practices such as the
clearing and tilling of fields resulted in increased amounts of sediment entering the water
column, while inadequate waste management practices accounted for high levels of
bacteria such as fecal coliform in the river. As the farms gave way to neighborhoods, the
bacteria levels remained high due to the increased runoff from paved surfaces and leaking
septic systems. The development of the Basin from a mostly agrarian region to a
suburban area with shopping malls, industrial parks, and office buildings, much of which
has occurred over the past 40 years, has adversely affected the biological life in and
adjacent to the Lynnhaven River Basin in various ways. Concerns in the Lynnhaven
River Basin include loss of SAV habitat, loss of reef habitat, reduced water quality,
siltation, loss of tidal wetlands, increase in invasive wetland species and loss of Bay
Scallops. Substantial local efforts are underway to address the problems identified above.

The Recommended NER Plan consists of restoration of approximately 38 acres of
wetlands, 94 acres of SAV, reintroduction of the bay scallop on 22 acres of the SAV, and
construction of 31 acres of reef habitat utilizing hard reef structures. This plan is
identified among the other alternatives as “Plan D.4.” No Locally Preferred Plan was
suggested. The NER Plan is the Recommended Plan of improvement. The project plan
is shown schematically in Figure i.



Figurei. LYNNHAVEN RIVER BASIN RECOMMENDED PTLAN

The Recommended Plan was evaluated using a discount rate of 3.75 percent and
fiscal year (FY) 2013 price levels. First costs of the project are currently estimated at
$34,413,000. Expected annual costs are estimated at $1,529,000. The baseline cost
estimate for construction in FY 2017 is $38,884,000. Details of first costs and annual
costs at FY 2013 levels are shown in Table i.

il
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Tablei. ECONOMIC ANALYSIS. FY 2013 LEVELS, 3.75% INTEREST RATE

Item October 2012 Price Level
(%

Construction 27,148,000
Adaptive Management” 1,750,000
Lands, Easements, and Rights of Way 725,000
Construction Management 2,127,000
Preconstruction, Engineering, and Design 2,663,000
Total First Costs 34,413,000

Interest During Construction 588,000

Total Investment Cost 35,001,000
Annual Costs’
Interest and Amortization 1,497,000
Average Annual Monitoring” 30,000
Average Annual OMRR&R 2,000
Total Average Annual Costs 1,529,000

1. Annual costs are amortized over a 50-year period of analysis using the current discount rate of
3.75 percent.

2. Average annual monitoring costs include various amounts for each year of the 50-year period of
analysis and for each project measure. It is expected that the initial 10 years of monitoring will be
the most intense. All monitoring costs after the initial 10 years (including the fish reefs, wetlands,
SAV, and scallops) will be the responsibility of the local sponsor, the City of Virginia Beach.

3. Adaptive management is a structured, iterative process designed to Ieam froin the lessons of the
past in order to adjust accordingly and improve the chance of project success. This discussion is
located in Section 9.5.

Agency Technical Review (ATR) on this draft report was conducted in
accordance with the USACE’ Engineering Circular (EC) 1165-2-214. The report has
been reviewed by USACE staff outside the originating office, with the review being
conducted by a regional and national team of experts in the field, and coordinated by the
National Planning Center of Expertise Ecosystem Restoration, Mississippi Valley
Division, and USACE. Comments and responses will accompany the report.
Documentation of ATR certification will accompany the report.

The Recommended NER Plan of improvement is considered to be
environmentally acceptable. The analyses and design of the recommendations contained
in this report comply with the National Environmental Policy Act (NEPA). A separate
Environmental Assessment (EA) will not be provided, since the document is a fully-
integrated report that complies with both NEPA requirements and the USACE (and
Federal) water resources planning process and its requirements. The report complies
with all applicable environmental statutes.

The report fully discusses areas of risk, uncertainty, and consequences, where that
information is appropriate, such as failure of SAV to establish due to cow nose ray

iti



foraging, boat propeller damage, or storm events resulting in freshwater surges or an
adverse change in water quality. These risks would also affect Bay Scallops which is
dependent on SAV for habitat. All recommendations made in the report are capable of
being adaptively managed, should that capability be needed. For instance, replanting
may or may not be needed on some of the wetland restoration sites depending on the
occurrence of large storms.

The Federal and non-Federal investments required to implement the current
project proposal would equate to 65-percent for the Federal share and 35-percent for the
non-Federal share. The Federal share of the project costs is currently estimated at
$22,368,000. The non-Federal share of the project costs is currently estimated at
$12,045,000. Fully funded at the baseline year of construction, FY 2017, the Federal
share of the project costs is estimated at $25,275,000 and the non-Federal share of the
project costs is estimated at $13,609,000. The Adaptive Management (AM) Plan for the
project would be implemented, as needed, within the first ten years of the project. During
this time, the AM would be cost shared with the non-Federal sponsor. After the first ten
years, it would be the non-Federal sponsor’s responsibility to maintain, rehabilitate, and
repair the restored sites at full expense.

RECOMMENDATIONS

Wetland Restoration/Diversification. Four sites within the Lynnhaven River
Basin have been identified for restoration or diversification of wetlands. Each site
currently contains established stands of the non-native, invasive, emergent plant,
Phragmites australis.

Two sites, the Princess Anne (3.82 acres) and the Great Neck North sites (19.98
acres), are selected for restoration of the indigenous salt marsh community and reduction
of the population of invasive plant species, Phragmites australis, growing on site.
Habitat restoration will involve both physical alteration of the site and herbicide
application. Within areas that are dominated by 7. australis and can be accessed by
heavy construction equipment, the P. australis stands will first be treated with an
herbicide approved for wetland use to kill existing foliage. The upper peat layer will be
excavated in order to remove as much P. qustralis material as possible to prevent
recolonization and to grade the site to the elevation optimal for the growth of Spartina
alterniflora, a native salt marsh grass that inhabits the lower marsh. Features such as
shallow pools, upland islands, and channels will be created to increase the diversity of the
marsh habitat and to allow seawater to flood the area. Finally, the bare substrate will be
planted with lower marsh plants, such as S. alterniflora, upper marsh plants, e.g. Spartina
patens, and marsh bush species including /va frutescens and Baccharus halimfolia.

Ecological function at two other sites, the Mill Dam Creek (0.9 acres) and Great
Neck South (13.68 acres) sites, will be established by increasing habitat diversity. It was
determined that the replacement of P. australis with the native marsh community would
not be successful due to tidal restriction and reestablishing the full tidal range was
prohibitively expensive. Instead, ecological function will be increased through the

v
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construction of habitat features, including islands, channels, and pools, in order to break
up the homogeneous P. australis stands. Small drainage dikes will be widened into
creeks to extend the range of tidal inundation. Shallow, open pools or “scraps” will be
created by excavating the top layer of material. The material excavated from the tidal
creeks and pools will be used to build upland mounds that will be planted with native
shrubs or grasses.

Submerged Aquatic Vegetation. The twelve selected sites are in Broad Bay (42
acres) and the Lynnhaven Mainstem (52 acres). The sites will be planted with SAV seeds
of two species, Ruppia maritima, widgeongrass, and Zostera marina, eelgrass.
Widgeongrass has a broader range of environmental tolerances than eelgrass and should
be able to quickly colonize the areas it is planted in. Seeds will be planted from small
boats, likely Carolina skiffs, which are suitable for use in shallow water. Seeds may also
be planted using divers or mechanical planters operated off a small boat (ERDC/TN
SAV-080-1 March 2008). Due to the greater environmental tolerances of widgeongrass,
early efforts will be more focused on restoring it, though restoration of eelgrass will be
attempted simultaneously in sites where it has the greatest chance for establishment.
Once the widgeongrass is established, it should provide for more stable bottom and better
water quality conditions conducive to the survival of eelgrass, which should then
proliferate over a wider area. Itis expected that the SAV beds established in the
Lynnhaven River will be a mix of widgeongrass and eelgrass, with widgeongrass
dominating. Monitoring will be done to determine the full extent of the SAV beds. SAV
adaptive management techniques will be evaluated and implemented accordingly.

Reintroduction of Bay Scallops. The 12 sites selected for reintroduction of the
bay scallop are located within the SAV restoration sites and total approximately 22 acres.
The SAV beds would be restored first, as Bay Scallops are known to prefer SAV to other
substrates. No scallop restoration would commence until a minimum of one year after
SAV restoration begins. If SAV is not successful after the first year, under the Adaptive
Management (AM) Plan, alternate restoration techniques will be evaluated and
implemented accordingly to improve the success of SAV before any Bay Scallops would
be introduced. USACE expects scallops to also colonize other substrates, such as oyster
reef habitat and macroalgae beds, particularly the red algae Gracilaria vermiculophylla,
which have been shown to improve the survival of juvenile blue crabs, Callinectes
sapidus, in a fashion similar to that of SAV beds (Falls, 2008).

Two main techniques are used in restoring Bay Scallops, direct stocking of
juveniles or adults within SAV beds or use of broodstock adults, which are kept in cages
at high densities to protect them from predators and aggregate them for increased
spawning efficiency. A combination of both techniques, broodstock adults kept in cages
as well as direct stocking of juveniles and adults, within restored SAV beds would
increase the chances for successful re-introduction of the bay scallop to the Lynnhaven
River. For broodstock, a minimum of 150,000 adults is recommended and an additional
stocking of juveniles of at least 300,000 is recommended. The adult broodstock cages
will be placed on the bottom at several locations. There are several types of cages and



netting systems available for use. The preferred time of year for scallop restoration is
from August through September.

Reef Habitat. The nine sites selected are located in the Lynnhaven Mainstem
and the Broad Bay/Linkhorn complex. The sites in the Lynnhaven would restore
approximately 10.5 total acres of low relief reefs by utilizing hard reef structures at
density of approximately 2,000 hard reef structures per acre. The low relief hard reef
structures are approximately two feet in height and three feet in width. The sites in the
Broad Bay/Linkhorn complex would restore approximately 21 total acres of high relief
reefs and consist of high relief hard reef structures at a density of 500 hard reef structures
per acre. The hard reef structures range in size from four feet four inches in height and
five and half feet in width to five feet in height and six feet wide (see Figures 6-8, Section
532).

The bottom conditions are relatively firm sandy bottom for most of the selected
sites. One site in Broad Bay has some soft bottom that would require the placement of
rock filled mats on the bottom prior to the placement of hard reef structures in order to
prevent subsidence. This area is approximately ten acres in size.

vi



Errata

Lynnhaven River Basin Ecosystem Restoration
FINAL FEASIBILITY REPORT
AND
INTEGRATED ENVIRONMENTAL ASSESSMENT

ERRATA SHEET
February 2014

The following corrections, clarifications, and augmentations are made to the final FS/EA:

1. Appendix B and Main Report.

Due to the approval process crossing fiscal years, all cost figures were updated with FY2014
costs.

Table i. ECONOMIC ANALYSIS, FY 2014 LEVELS, 3.50% INTEREST RATE

Item October 2013 Price Levels (§)

Construction 27,743,000
Adaptive Management 1,750,000
Lands, Easements, and Rights of Way 740,000
Construction Management 2,167,000
Preconstruction, Engineering and Design 2,709,000
Total First Costs 35,110,000
Interest During Construction 588,000
Total Investment Cost 35,698,000

Annual Costs

Interest and Amortization 1,521,938
Average Annual Monitoring 30,000
Average Annual OMRR&R 2,000
Total Average Annual Costs 1,553,938

2. Executive Summary, Page iv.

Updated costs to read: “The Federal and non-Federal investments required to implement the
current project proposal would equate to 65-percent for the Federal share and 35-percent for the
non-Federal share. The Federal share of the project costs is currently estimated at $22,821,500.
The non-Federal share of the project costs is currently estimated at $12,288,500.”

LRBER Study - Integrated FS/EA December 2013



Errata

3. 2.5.2 State Species, Page 46-47

It is noted that the bald eagle is no longer state-listed. In addition, Virginia no longer maintains a
list of “species of concern” and therefore, no longer designates species as such.

LRBER Study — Integrated FS/EA December 2013
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1.0 INTRODUCTION

The Lynnhaven River Basin Ecosystem Restoration Study focuses on the
Lynnhaven River Basin, a Basin encompassing approximately 64 square miles and
contained completely within the City of Virginia Beach (Figure 1). The Lynnhaven
River is the largest tidal estuary in the city and lies in the heart of the urbanized northern
half of the city. This resource has 150 miles of shoreline and hundreds of acres of marsh,
mudflat, and shallow water habitats. The river attracts significant numbers of people,
both local residents and tourists, due to the numerous recreational opportunities,
including fishing, boating, crabbing, shell fishing, and bird watching, which are available
within the system. However, the river has become increasingly impaired as the Basin has
developed from a predominantly rural to a predominantly urban/suburban region. This
conversion has subjected the river to environmental pressures that typically accompany

land development and population increases.

Figure 1. PROJECT LOCATION
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1.1 Study Authority
This study is authorized by Resolution of the Committee on Transportation and
Infrastructure of the U.S. House of Representatives, Docket 2558, adopted May 6, 1998.

The authorization states:

Resolved by the Committee on Transportation and Infrastructure of the United
States House of Representatives, that the Secretary of the Army is requested to
review the report of the Chief of Engineers on the Lynnhaven Inlet, Bay and
conmecting waters, Virginia, published as House Document 580, 80™ C. ongress,
2nd Session, and other pertinent reports, to determine whether any modifications
of the recommendations contained therein are advisable at the present time in the
interest of environmental restoration and protection and other related water
resources purposes for the Lynnhaven River Basin, Virginia.

1.2 Study Purpose and Scope

The purpose of this integrated feasibility and environmental assessment is to
provide a response to the study authority presented in the Congressional resolution. The
study authority identifies issues to be addressed in the Feasibility Study, which are:

¢ Environmental Restoration and Protection; and

e Other water related resource purposes.

The report presents the assessment of alternative plans that meet the purposes of
the study authority and determines whether the construction of altematives for
environmental restoration, protection, and related purposes for the Lynnhaven River,
Virginia, is justified and in the Federal interest. This decision is based on an appraisal of
the Federal interest and the consistency of potential solutions with current policies and

budgetary priorities.
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Figure 2. LYNNHAVEN RIVER BASIN

The scope of the study includes all existing and reasonably foreseeable future

conditions that may affect the ecosystem within the Lynnhaven River Basin and its three
main branches; the Eastern Branch, the Western Branch, and the Broad Bay/Linkhorn
Bay complex. Figure 2 shows a map of the Lynnhaven River Basin and an outline of the

watershed.

1.3 Significance of the Ecosystem

1.3.1 Institutional. The Lynnhaven River Basin is the southernmost tributary of
the Chesapeake Bay. Recognition of the Chesapeake Bay as a living national treasure
has long been a part of the regional and national conscience. More recently, the state and
federal governments have heightened that recognition. The Chesapeake Bay was the first

estuary in the United States targeted for intensive, government sponsored restoration
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efforts. Initiated and championed first by citizens, efforts were made to stop the pollution
that had nearly killed the Bay by the early 1970s. In addition, Hurricane Agnes caused
extensive SAV loss in the Chesapeake Bay including the Lynnhaven River (Orth and
Moore 1983). The already weakened SAV beds were largely lost as a result of this
catastrophic event. The Chesapeake Bay is now the focus of an intensive state/Federal

restoration and protection effort.

In 1983 and 1987, the states of Virginia, Maryland, and Pennsylvania, the District
of Columbia, the Chesapeake Bay Commission, and the U.S. Environmental Protection
Agency (USEPA), representing the Federal government, signed historic agreements
establishing the Chesapeake Bay Program partnership to protect and restore the
Chesapeake Bay ecosystem (see Chesapeake Bay references in Appendix G). For almost
three decades, these signatories have worked together as stewards to achieve better water
quality and improvements in the productivity of living resources of the Bay. In the 1992
amendments to the Bay Program, the partners agreed to attack nutrients at their source:

upstream in the Bay's tributaries.

In 1994, Federal officials from 25 agencies and departments signed the
Agreement of Federal Agencies on Ecosystem Management in the Chesapeake Bay. This
document outlined specific goals and commitments by Federal agencies on Federal lands,
as well as new cooperative efforts by Federal agencies. These commitments were
reaffirmed when the Bay Program partners came together on June 28, 2000 to sign the
Chesapeake 2000 agreement. This comprehensive document set the course for the Bay's
restoration and protection for the next decade and beyond. Congress, recognizing that the
Chesapeake Bay is a national treasure and a resource of worldwide significance, enacted
the Chesapeake Bay Restoration Act of 2000 reauthorizing the continuance of the
Chesapeake Bay Program to implement the comprehensive cooperative restoration

program.

In addition to the Chesapeake Bay Program, other laws have been implemented to

aid in the restoration of the Bay and its tributaries. Section 704(b) of the Water
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Resources Development Act (WRDA) of 1986, as amended through Section 505 of the
WRDA of 1996; the re-authorization of Section 704(b); Section 342 of the WRDA of
2000, and the Section 704(b) as amended by Section 5021 of WRDA 2007 provided for
the restoration of oysters within the Chesapeake Bay and its tributaries. The Lynnhaven
River Basin is one of the tributaries where oyster restoration has been conducted in with
an approved USACE document recommending 111 acres of oyster reefs. To date,
approximately 63 acres of high and low relief oyster reefs have been constructed (58 by
the USACE and five by others) which now accounts for almost the entire oyster and fish
reef habitat within the Basin. These reefs are permanent sanctuaries and not to be fished
for oysters. The high-relief reefs all exceed Federal metrics for oyster restoration success
as defined by the NOAA-led Fisheries Goal Implementation Team of which the USACE
is a member. Low-relief reefs do not perform as well as high-relief reefs, and many low-
relief reefs are on a negative trajectory which will likely result in a return to an unrestored

condition in the future.

Due to inadequate funding, the remaining acres called for in the oyster restoration
plan for the Lynnhaven River have not been constructed to date, though it is hoped that
they will be in the near future. The oyster restoration project within the Lynnhaven River
Basin was the recipient of the 2009 Coastal America Award. The award recognizes
outstanding efforts and excellence in leadership for protecting, preserving, and restoring

the Nation's coastal resources and ecosystems.

In addition to Federal laws and actions, the Commonwealth of Virginia and the
City of Virginia Beach have implemented their own requirements for restoring and
protecting the Lynnhaven and the Chesapeake Bay. For instance, the Virginia Marine
Resources Commission (VMRC) has instituted conservation measures designed to reduce
the harvest of female blue crabs to address large declines in the fishery harvest. These
measures included closure of the winter dredge fishery, a closure of spawning sanctuaries
to harvest earlier, a required minimum size limit, and a requirement for larger escape
rings in crab pots. Additionally, VMRC encourages shellfish gardening under piers or

along shorelines and the use of living shorelines by allowing the construction to be done
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on some of the state owned bottom in the Lynnhaven and throughout the Chesapeake
Bay.

In 1998, major portions of the Chesapeake Bay and its tidal tributaries within
Virginia were identified as not meeting state water quality standards and were listed as
impaired. The Lynnhaven River Basin was a part of this determination as elevated fecal
coliform (FC) levels violated Virginia’s FC water quality standard in shellfish supporting
waters. The Virginia Department of Environmental Quality (VDEQ) completed a total
maximum daily load (TMDL) study for Lynnhaven Bay, Broad Bay, and Linkhorn Bay
that was approved by the USEPA in 2004. In 2006, the City of Virginia Beach developed
a TMDL implementation plan.

Implementation of the plan resulted in some of the acreage in the Lynnhaven
River Basin being opened to shellfish harvesting by lowering fecal coliform levels in
several, but not all regions of the river. Because much of the Chesapeake Bay remained
impaired in 2008, the six Chesapeake Bay Watershed States and the USEPA agreed that a
Chesapeake Bay TMDL needed to be developed. The Chesapeake Bay TMDL will
address all segments of the Bay and its tidal tributaries that are impaired. The USEPA
established the Chesapeake Bay TMDL on December 29, 2010. The TMDL identified
necessary pollution reductions for major sources of nitrogen, phosphorus, and sediment
across the District of Columbia and large sections of Delaware, Maryland, New York,
Pennsylvania, Virginia, and West Virginia. The document sets pollution limits for the
entire watershed necessary to achieve the Chesapeake Bay’s water quality standards.
This aggregate watershed loading will be divided among the Bay states and major
tributary Basins, as well as by major source categories (wastewater, urban storm water,

agriculture, and air deposition).

In addition, the City of Virginia Beach, The Trust for Public Land, and the
Chesapeake Bay Foundation have partnered to purchase and protect 122 acres known as
Pleasure House Point. Pleasure House Point is located within the Lynnhaven River
Basin, west of the Lesner Bridge and Lynnhaven Inlet. It is one of the largest

undeveloped tracts of land on the Lynnhaven River waterfront. The site had previously
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been proposed for a residential development known as Indigo Dunes and had faced fierce
public opposition during the permitting process, but now it will remain as a protected

area.

Recently, all of the laws and agreements affecting the restoration, protection, and
conservation of the Chesapeake Bay have been brought into focus under the Chesapeake
Bay Protection and Restoration Executive Order (EQ) (EO 13508,
http://executiveorder.chesapeakebay net/), signed by President Barack Obama on May
12, 2009. The EO recognizes the Chesapeake Bay as a national treasure and calls on the
Federal government to lead a renewed effort to restore and protect the Nation’s largest
estuary and its watershed. The EO tasked a team of Federal agencies to draft a way
forward for the protection and restoration of the Chesapeake Bay watershed. Asa
guiding foundation for the strategy, Federal agencies drafted a vision statement that
describes the desired conditions of the Chesapeake Bay and its watershed. This vision

1173

statement includes, among seven priority visions, “...a Chesapeake watershed with
sustainable, healthy populations of blue crabs, oysters, fish, and other wildlife...” and,
“...abroad network of land and water habitats that support life and are resilient to the

impacts of development and climate change.”

This team—the Federal Leadership Committee for the Chesapeake Bay—
developed the Strategy for Protecting and Restoring the Chesapeake Bay Watershed,
which was released in May 2010. That document sets out clear and aggressive goals,
outcomes, and objectives to be accomplished through 2025 by the Federal government,
working closely with state, local, and nongovernmental partners, to protect and restore
the health of the Chesapeake Bay watershed. As directed in the EQ, the Federal
Leadership Committee will produce annual action plans to describe in finer resolution the
actions to be taken in the coming fiscal year, based on the President’s annual budget
request to Congress. As a part of the Fiscal Year 2013 Action Plan, several activities
have been identified that are vital to achieving the goals of the EO. These activities

include:
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e Restore Clean Water

e Recover Habitat

e Sustain Fish and Wildlife

e Conserve Land and Increase Public Access
e Expand Citizen Stewardship

e Develop Environmental Markets

e Respond to Climate Change

e Strengthen Science

e Implementation and Accountability

The Lynnhaven River Basin Feasibility Study directly supports the Recover
Habitat and Sustain Fish and Wildlife objectives.

1.3.2 Public. The Lynnhaven River Basin is a treasured and pivotal part of the
community in Virginia Beach. It is home to thousands of boaters and residents and it has
become a daily part of life for many in the City of Virginia Beach. It is home to First
Landing State Park, which is visited by thousands each year and contains beautiful
cypress swamps and wetlands connected to the Lynnhaven River Basin. In the 1800’s,
the Lynnhaven River was the source of the world renowned oyster, the Lynnhaven
Fancy. Only recently has harvesting oysters for consumption been allowed to resume in
the watershed. Much of this is due to the efforts of the City of Virginia Beach, the
Commonwealth of Virginia, Federal partners such as USACE and USEPA, and the work
of nonprofit groups like Lynnhaven River NOW and the Chesapeake Bay Foundation.

In 2003, a committed group of local citizens came together to foster partnerships
that would apply public and private resources to the challenge of restoring and protecting
the Lynnhaven River Basin. That core group formed the nucleus of what has grown into
an award winning river restoration organization with over 3,000 members called
Lynnhaven River NOW. Lynnhaven River NOW was the recipient of the 2009

Governor’s Environmental Excellence Award and was a recognized partner in the
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Lynnhaven River Oyster Restoration Project when it received the 2009 Coastal America

Award.

The primary goal of Lynnhaven River NOW is a clean and healthy Lynnhaven
River. They have set out to identify and reduce sources of contamination in the river and
reduce nutrients, sediments, and chemicals running off of lawns, parking lots, and
roadways and out of septic systems. Through different initiatives Lynnhaven River
NOW seeks to educate and engage the community and partner organizations in restoring
and protecting the Lynnhaven River as well as to restore lost habitats such as oyster reefs,
salt marshes, and other buffers that help to filter polluted runoff and protect the river and

its marine life.

The Chesapeake Bay Foundation is another organization that is currently
addressing the ecosystem restoration challenges posed by the Chesapeake Bay. Similar
to the annual state of the bay report produced Lynnhaven River NOW, the Chesapeake
Bay Foundation also issues a report card on the environment in the Chesapeake Bay,
which grades the overall health of the Bay based on various factors. This organization
also sponsors the annual “Clean the Bay Day” that is very popular in the Lynnhaven
River Basin. The Chesapeake Bay Foundation has also partnered with Lynnhaven River
NOW and the City of Virginia Beach to construct oyster reefs within the Lynnhaven

River.

1.3.3 Technical. The Lynnhaven River has a heavily urbanized Basin that could
serve as a microcosm of the Chesapeake Bay. The entire Lynnhaven drainage area
makes up less than 0.01 percent of the Chesapeake Bay watershed. The transformation of
undeveloped land, associated with the settlement and growth of the City of Virginia
Beach, along with overfishing, climate change, and other factors, has fundamentally and
negatively altered the ecology of the Lynnhaven River. Reduced water quality, declines
in the amount of essential habitat types such as SAV, wetlands, and oyster reefs, and

smaller populations of game fish, water fowl, reef dependent finfish, and other organisms
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are all results of the alteration of the system. The deterioration of the Chesapeake Bay is

analogous to observed changes within the Lynnhaven River Basin.

Due to the efforts of the City of Virginia Beach and other organizations,
improvements to water and habitat quality have been observed in the Lynnhaven system.
However, the potential for significant environmental improvements still remains. Sea
grass beds, which stabilize bottom sediments and provide important nursery habitat for a
wide suite of marine life, have not recovered. Reef habitat, which was once very
common, and wetlands, which were once extensive throughout the Chesapeake Bay
watershed including the Lynnhaven, have been lost to development and are now almost

entirely gone from the Bay and Lynnhaven River.

To shift the Lynnhaven River back to a prior, more productive and ecologically
stable state will require a large scale effort such as is included within the proposed study.
This scale of ecological output is necessary to effect a shift in baseline conditions, and
along with abiotic controls, such as improvements in stormwater runoff and sewage
treatment plant operations, will be needed to restore the Lynnhaven River (as well as the
Chesapeake Bay) to a more productive, healthy, and stable ecological state than it is in
currently. The Lynnhaven study and the projects described herein may serve as a
microcosmic example of the level of effort that will be needed Bay-wide in order to

return regional estuarine waters to a more pristine condition.

1.4 Study Sponsors, Participants, and Coordination

The USACE, Norfolk District Engineer is responsible for conducting the overall
study in cooperation with the Executive Committee composed of representatives of the
Norfolk District and the City Manager of the City of Virginia Beach. Coordination with
field level representatives from the City of Virginia Beach, Hampton Roads Planning
District Commission, Virginia Institute of Marine Science (VIMS), VMRC, Virginia
Department of Conservation and Recreation (VDCR), VDEQ, the Virginia Department of
Health(VDOH), Lynnhaven River Now Organization, The Chesapeake Bay Foundation,
National Oceanic and Atmospheric Administration (NOAA), and U.S. Fish and Wildlife

10
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Service (USFWS) has occurred throughout the study. This coordination ensures that the
ecosystem restoration project, as proposed for the Lynnhaven River Basin, will be in
harmony with ongoing Chesapeake Bay-wide efforts of Federal, state and local
governments and that the implementation of the proposed project will produce the

primary benefit of ecosystem protection and restoration.

1.5 Reconnaissance Phase Recommendations

A Reconnaissance Study was completed in January 2004, with the certification of
the June 2002 report entitled “Section 905(b) (WRDA 86) Analysis, Lynnhaven River
Environmental Restoration, Virginia Beach, Virginia”. The objective of the
Reconnaissance Study was to determination whether or not the planning process should
proceed further, based on preliminary appraisal of the Federal interest and preliminary
analysis of potential solutions for degraded habitat within the Lynnhaven River Basin.
The report focused on six specific areas related to the degradation of natural resources in
the Basin: water quality, tidal wetlands, oyster resources, SAYV, siltation, and

contaminated sediments.

The report concluded that there are environmentally sensitive solutions that can
be formulated to result in substantial ecosystem restoration benefits. Further, the report
specifically recommended that the USACE conduct a Feasibility Study with the City of

Virginia Beach to address ecosystem restoration within the Lynnhaven River Basin.

1.6 Feasibility Study Purpose and Objectives

The Feasibility Report will present, through a plan formulation process, a
National Ecosystem Restoration (NER) Plan that reasonably maximizes ecosystem
restoration benefits compared to costs, consistent with the Federal objectives. The
selected plan will be shown to be cost-effective and justified to achieve the desired level

of output.

1.6.1 National Objective. The Federal objective of water and related land

resources project planning is to contribute to national ecosystem restoration in a manner

11



28

consistent with protecting the Nation's environment, pursuant to national environmental
statutes, applicable EOs, and other Federal planning requirements. If the projected
benefits of ecosystem restoration measures exceed their estimated costs and are judged
acceptable, their construction as a Federal project would contribute to this objective and

be in the Federal interest.

1.7 Studies and Reports
Prior USACE reports, studies, and existing water projects in the vicinity of the

Lynnhaven River are listed below:

(1) Annual Report of Chief of Engineers for 1880; Senate Executive Document Number
104, 46th Congress, 2nd Session, March 3, 1879. This report evaluated the construction
of a channel in Lynnhaven, Linkhorn, and Broad Bays, with a proposed connection
between the Chesapeake Bay and the sounds of North Carolina. It was a favorable

report; however, there was no action taken by Congress.

(2) Annual Report of Chief of Engineers for 1891; House Executive Document Number
48, 51st Congress, 2nd Session, September 19, 1890. This report evaluated establishing a
waterway to connect Lynnhaven Bay with the Eastern Branch of the Elizabeth River. It

was an unfavorable report.

(3) Annual Report of Chief of Engineers for 1892; House Executive Document Number
27, 52nd Congress, 1st Session, March 3, 1891. This report evaluated placing a

breakwater in Lynnhaven Roads, the area located on the seaward side of the inlet to the
Lynnhaven River, in order to form a harbor of refuge therein. It was a favorable report,

however, there was no action taken by Congress.
(4) House Document Number 1244, 62nd Congress, 3rd Session, October 18, 1912. This

report evaluated deepening portions of the Lynnhaven River. It was an unfavorable

report.

12
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(5) Not Published, December 10, 1928. A report was completed which evaluated
construction of a channel from the mouth of Linkhorn Bay through the Narrows, Broad

Bay, Long Creek, Lynnhaven River, and Lynnhaven Inlet. It was an unfavorable report.

(6) Not Published, November 16, 1933. This report evaluated the construction of jetties
at Lynnhaven Inlet; a channel through Lynnhaven Inlet, Lynnhaven River, and the west
end of Long Creek; a land cut between Long Creek and Broad Bay; drainage ditching of
adjacent marshes; a sewerage disposal plant; and a culvert and flume to connect Linkhom

Bay with the Atlantic Ocean south of Virginia Beach. It was an unfavorable report.

(7) Not Published, March 5, 1938. This report evaluated construction of a channel in
Lynnhaven Bay, Lynnhaven Inlet, and the Lynnhaven River. It was an unfavorable

report.

(8) Lynnhaven Inlet, Bay and Connecting Waters, Virginia; House Document Number
580, 87th Congress, 2nd Session, September 25, 1962. This report evaluated
constructing an entrance channel from Chesapeake Bay through Lynnhaven Inlet, 10 feet
deep, 150 feet wide, and approximately 3,500 feet long; a mooring and turning Basin in
Lynnhaven Bay, 10 feet deep, 1,100 feet long, and 750 feet wide; a channel 9 feet deep,
90 feet wide, and approximately 10,000 feet long from the mooring and turning Basin to
Broad Bay via the Long Creek-Broad Bay Canal; and a channel through the Narrows, 6
feet deep, 90 feet wide, and approximately 2,000 feet long. Since approximately 52
percent of the benefits presented in the report were derived from increased shellfish
production, the Board of Engineers recommended project benefits be re-examined before
construction due to the introduction of the infectious organism known as Multinucleate
Sphere X (MSX) into the Lower Chesapeake Bay. It was a favorable report and the

project was constructed in phases as funding was provided by Congress.

(9) Virginia Beach, Virginia, Canal Number 2, 1973; The document was a favorable
report and recommended construction of a canal from the Virginia Beach Boulevard

Bridge to a point 880 feet south of Potters Road Bridge. It then proceeds in a southerly
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direction, bypassing Princess Anne Plaza, until it intersects with the existing canal 700
feet north of the Ships Corner Road Bridge. From this point, it coincides with the
existing canal to Ships Corner Road Bridge. It has a bottom width ranging from 25 feet
to 80 feet and a depth of -8 feet m.s 1.

(10) Lynnhaven River, Decision Document Amendment, Chesapeake Bay Oyster
Recovery Phase IV of Section 704(b) as amended, November, 2005; The document was a
favorable report and recommended construction of 111 acres of oyster reefs within the

Lynnhaven River Basin. Approximately 58 acres have been constructed to date.

(11) Identification and Assessment of Water Quality Problems in Mill Dam Creek and
Dey Cove Tributaries of the Lynnhaven River, Virginia Beach, 2008; This study was
conducted under Section 22 of the Water Resources Development Act of 1974 to identify
and assess potential water quality problems in Mill Dam Creek, a small tributary entering
the Broad Bay branch of the Lynnhaven River from the south (Sisson et al. 2009). Mill
Dam Creek is a middle-sized tributary creek in the Lynnhaven River system, lying on the
south shore of Broad Bay. Water quality problems are associated with this creek, and
were studied using a hydrodynamic model as well as available water quality monitoring
data. It was determined that salinity is susceptible to sharp decreases resulting from
rainfall events, a 5 degree Celsius temperature increase from the confluence of Mill Dam
Creek and Broad Bay to Upper Mill Dam Creek, and a strong diurnal Dissolved Oxygen
(DO) oscillation, with intermittent hypoxic events that can last 2-3 days. The hypoxic
events were associated with sharp decreases in salinity and chl-A concentrations (rain
events). Fecal coliform modeling revealed a bacterial plume is associated in Mill Dam
Creek with significant rainfall events. In conclusion, Mill Dam Creek is a hotspot of

fecal coliform loading for Broad Bay, and prone to low water quality.

(12) A Numerical Modeling Assessment for the Implementation of a Runoff Reduction
Strategy Plan for Restoration of Thalia Creek, Virginia, Planning Assistance to States
Report (Sisson et al. 2010); identify and assess potential water quality problems in the
Thurston Branch-Thalia Creek (TB-TC) system, a small tributary at the head of the

14
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Western Branch of the Lynnhaven River. Thalia Creek is a small tributary creek at the
head of the western branch of the Lynnhaven River. A high resolution
hydrodynamic/water quality model was developed to assess the creek, in particular
nutrient and fecal coliform levels, as well as DO and chl A. High levels of chl A were
found, increasing with distance upstream from the confluence with the western branch,
and indicated eutrophic conditions in the Creek. DO conditions varied, with hypoxic
conditions noted and these conditions seem to be diurnal, influenced primarily by solar
insulation as well as tidal action and freshwater input from significant rainfall events.
Upper reaches of Thalia Creek typically exceed fecal coliform standards, while lower
reaches fluctuate between shellfish and recreational water standards. Nonpoint source

runoff is the primary driver of fecal coliform issues in Thalia Creek.

(13) Assessment of Oyster Reefs in the Lynnhaven River as a Chesapeake Bay Total
Maximum Daily Load Best Management Practice; The purpose/scope of this project is to
formally identify the ability of 2-dimensionally and 3-dimensionally constructed and
naturally occurring oyster reefs to remove nitrogen, phosphorus, and sediment from the
overlying water column, as a tool to meet the Chesapeake Bay TMDL requirements
(Sisson et al. 2011).

1.8 Existing Water Projects

1.8.1 Lynnhaven Inlet. The authorized project has been constructed and
provides for an entrance channel that is 10 feet deep and 150 feet wide extending 1 mile
from that depth in the Chesapeake Bay to a mooring area and turning Basin that is 10 feet
deep, 1,250 feet long, and 700 feet wide in Lynnhaven Bay, just upstream from the
Lesner Bridge at the mouth of the inlet. The project can be seen below in Figure 3. A
channel that is 9 feet deep and 90 feet wide extends eastward 2.0 miles from the mooring
area and turning Basin to Broad Bay, via the Long Creek-Broad Bay Canal. There is also
a channel that is 6 feet deep and 90 feet wide extending 0.5 mile through The Narrows
connecting Broad and Linkhomn Bays. The project has a total length of approximately 5.2
miles. The project also includes a 0.3-mile side channel that is 8 feet deep and 100 feet

wide, connecting into Long Creek.
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Approximately 180,000 cubic yards of material are dredged from the channel
every 3 years with a majority of material being deposited into a confined area just inside
and on the west shore of the inlet. The last time the project was dredged was in 2010,
Suitable sand from the channel has been used to nourish adjacent shoreline fronting the
Chesapeake Bay and has also been transported by trucks to nourish the resort strip along
the Virginia Beach oceanfront. The federal government, through the USACE, funds 100
percent of the cost to maintenance dredge this project. However, as local sponsor, the
City of Virginia Beach is responsible for the provision of adequate placement areas and
the cost of containment dikes and other site preparation. In addition, maintenance of

local access channels and berthing areas are a local responsibility.

Figure 3. TYNNHAVEN INLET
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Lynnhaven Inlet is a very busy inlet that provides access for small commercial
(blue crab harvesting, fishing and eco-tourism) and recreational vessel traffic to public
and private docking facilities within Lynnhaven Inlet and connecting waters. There are
also several seafood processing establishments and boat storage and repair facilities. In
addition, numerous recreational vessels are moored along the connecting waters and use
the inlet on a regular basis, particularly during the summer months. Two of the more
prominent users are the Virginia Pilot Association and the Association of Maryland

Pilots, both of whom have large pilot boats based inside the inlet.

1.8.2 Virginia Beach Canal No. 2. The authorized project has been constructed.
Significant changes have occurred in the flood plain since the completion of the last
report. Some reaches of the original report claimed damages for agriculture that has now
been replaced by residences. There has been significant commercial and residential

development in the area that is far above what was considered in the original report.

1.8.3 Lynnhaven Oyster Restoration. Approximately 58 acres of restored
oyster reefs have been constructed to date out of the 111 acres recommended in the
November 2005 decision document. The reefs were constructed out of shells dredged
from buried shell deposits in the lower James River, cleaned, and transported to the
Lynnhaven where they were placed at various locations in Linkhorn Bay, Broad Bay, the
Eastern Branch, and Lynnhaven Bay as high-relief (> 1 foot) shell reefs. Subsequent
monitoring has documented high recruitment to many of these reefs and currently large
numbers of oysters, some as large as 8 inches in length, can be found on the restored

reefs. These projects are shown below in Figure 4.
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Figure 4. EXISTING WATER PROJECTS

2.0 EXISTING CONDITIONS

The project area is located entirely within the Lynnhaven River Basin, which is
the southernmost tributary to the Chesapeake Bay in Virginia. The Lynnhaven River
Basin, with its three branches, the Eastern, Western, and the Broad Bay/Linkhorn Bay,
encompasses an area of land and water surface of nearly 64 square miles, which
represents less than 0.4 percent of the area of Virginia and less than 0.01 percent of the
Chesapeake Bay watershed. However, the Basin, representing one-fourth of the area of

the City of Virginia Beach, performs vital functions to the city and its residents.
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2.1 Study Area

The study area is located wholly within the boundaries of the City of Virginia
Beach, Virginia. The City of Virginia Beach is located in Southeastern Virginia,
approximately 100 miles from the state capitol in Richmond, Virginia. The Lynnhaven

River Basin is a 64 square mile tidal estuary in the lower Chesapeake Bay Watershed.

2.2 Environmental Resources

The following section of the report details the physical and biological resources of
the Lynnhaven River Basin. The river comprises over 5,000 acres of surface waters
(VDEQ, 1999). The Lynnhaven River’s major tributaries are London Bridge Creek
(Eastern Branch), Wolfsnare Creek (Eastern Branch), Great Neck Creek, Thalia Creek
(Western Branch), Buchanan Creek (Western Branch), and Pleasure House Creek.

2.2.1 Climate. The climate of Virginia Beach, Virginia is temperate, humid
subtropical, with long, warm summers and relatively short, mild winters. Average
summer temperature is 77 degrees Fahrenheit (°F), with a maximum daily average of 85
°F. The average winter temperature is 42 °F, with an average daily minimum temperature
of 33 °F. The total annual precipitation is 45 inches. During the fall and spring,
nor’easters may impact the area, causing localized flooding (U.S. Department of
Agriculture, 1985). Flooding in the Lynnhaven River basin can be caused by the
combined effects of heavy precipitation and tidal events. These flooding events range
from local nuisance flooding to more widespread events, such as flooding from

hurricanes and major nor'easters.

2.2.2 Physiography. Relief, and Drainage. Virginia is made up of three
physiographic areas: the Piedmont Plateau, the Blue Ridge and Allegheny Mountains of

the Appalachian chain, and the Atlantic Coastal Plain, also known as the Tidewater area.
The City of Virginia Beach falls into the Tidewater area. Virginia Beach has an average
elevation of 12 feet above sea level. The Virginia coast is divided into four long
peninsulas created by the Commonwealth’s four principal rivers (the Potomac,

Rappahannock, York, and James) and the Chesapeake Bay. Virginia Beach has an area
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of 497 square miles; 248 square miles consist of land and the other 249 are water. The
Lynnhaven River Basin is a small tidal estuary (64 square miles) that empties into the
Chesapeake Bay. The area is highly developed; however, there is a large amount of park
land in the area. The largest park surrounding the Lynnhaven River, First Landing State

Park, consists of salt marsh, coastal forest, open beach, and cypress swamp.

Virginia Beach is drained by four major river systems, namely the Lynnhaven,
Elizabeth, and North Landing Rivers, as well as Little Creek. The Lynnhaven and
Elizabeth Rivers and Little Creek all flow north, where they empty either into the James
River or the Chesapeake Bay. The North Landing River drains the southern part of
Virginia Beach, including drainage from West Neck Creek, and empties into Currituck
Sound (Maguire Associates, 1993). Historically, numerous manmade canals were
constructed in Virginia Beach primarily to provide drainage and flood control to the
agricultural lands when the region was predominantly rural. One of the largest of these
manmade waterways is Canal No. 2, which connects drainage from the headwaters of the
Eastern Branch of the Lynnhaven River to West Neck Creek. As the land use around
these canals has shifted from agricultural to residential and commercial, the original local
drainage patterns in these areas continue to be modified. Figure 5 shows the major

tributaries and drainage.

20



37

Figure 5. MAJOR TRIBUTARIES AND DRAINAGE OF THE LYNNHAVEN RIVER

2.2.3 Geology and Soils. In geologic terms, the Chesapeake Bay is very young.

During the latter part of the Pleistocene epoch, which began one million years ago, the
area encompassing the Chesapeake Bay was alternately exposed and submerged as
massive glaciers advanced and retreated up and down North America. This movement
caused sea levels to rise and fall in response to glacial expansion and contraction. The
region still experiences changes in sea level, which have been observed over the past

century.

The most recent retreat of the glaciers, which began approximately 10,000 years
ago, marked the end of the Pleistocene epoch and resulted in the birth of the Chesapeake

Bay. The melting glacial ice caused an increase in sea level that submerged the coastal
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regions, including the ancient Susquehanna River Valley along with many of the river’s
tributaries. The resulting complex of drowned stream beds now forms the Chesapeake

Bay and its tidal tributaries, which includes the Lynnhaven River (USEPA, 1989).

Soils in the Lynnhaven River Basin are generally characterized as loams and
sandy loams, which overlie deep deposits of unconsolidated stratified lenticular sand and
silt, with some gravel and clay. The Virginia Beach area contains five major soil
associations, as mapped by the Natural Resources Conservation Service of the U.S.
Department of Agriculture (USDA). The Newhan-Duckston-Corolla association is found
in the northern coastal areas along the Chesapeake Bay. This association is characterized
by very permeable soils on nearly level to steep grass and shrub covered dunes, flats, and
depressions with slopes ranging from 0 to 30 percent. The soils within this association
range from excessively drained to poorly drained, with a sandy substratum. The State-
Tetotum-Augusta association occurs in the northern part of the city, on nearly sloping to
gently sloping areas on broad ridges and side slopes. The soils in this association are
characterized as well-drained to somewhat poorly drained with loamy substrates. The
Acredale-Tomotley-Nimmo association occurs mainly in the southern part of the city in
broad, flat areas, with slopes ranging only from 0 to 2 percent. The soils of this
association are characterized as poorly drained with a loamy substrate. The Dragston-
Munden-Bojac association is found on narrow ridges and side slopes in various areas of
the city. The soils in this association are characterized as nearly level, well to moderately
well drained, with a loamy substrate. The last found within Virginia Beach is
Udorthents-Urban. These soils are characterized as being formed through activities such
as excavation and filling and are often covered by impervious surfaces, such as structures
or roadways. They are nearly level to steep, well to moderately well drained soils with

loamy substrates (USDA, 1985; Maguire Associates, 1993).

2.2.4 Tides. The astronomical tides affecting the project area are semi-diurnal,
which means the tidal cycle consists of two high tides and two low tides each lunar day,
where consecutive high tides are of similar height, and consecutive low tides are of

similar height. The Lesner Bridge creates a constriction at the mouth of the Lynnhaven
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that influences the tidal flow throughout the system. Just north of the Lesner Bridge, the
tidal range is approximately three feet (Maguire Associates, 1993). Tidal range in the
Western Branch after a dredging cycle was reported as two feet (USACE, 1980).
Combined tidal flow into the Lynnhaven complex was estimated to be 342,768,805 cubic

feet (Chipman, 1948).

2.2.5 Submerged Aquatic Vegetation. SAV habitats contribute to numerous
ecological functions, including sediment stabilization, nutrient transformation and
cycling, primary production, and forage and nursery habitat for both recreationally and
commercially important fish and shellfish. However, since the late 1960's and early
1970's, human activities worldwide and specifically within the Chesapeake Bay and its
tributaries have threatened these habitats. Increased coastal development, leading to
high nutrient and sediment inputs, has altered water quality, which is a critical component
in supporting healthy seagrass populations (VDEQ, 2002b). This situation is evident in

the waters of the Lynnhaven River.

SAYV was once very abundant throughout the Chesapeake Bay, including the
study area, but has experienced significant declines beginning in the 1930’s. A large-
scale die back occurred along the entire Atlantic coast and was believed to be due to a
fungal disease. SAV did recover in the late 1930’s to a level near its former abundance in
many areas, including much of the Chesapeake Bay but not along the Eastern Shore of
Virginia, which remains mostly denuded of SAV. Photographic evidence from the late
1930’s (1938) shows that some SAV beds had recovered in the Lynnhaven River by that

time.

Since the late 1960’s, there has been a pollution induced, Bay-wide decline in
SAV abundance and distribution in the Chesapeake Bay, including the study area.
Additionally, in 1972, Tropical Storm Agnes reduced salinities significantly in the more
typically saline portions of the Bay. It also transported huge quantities of sediments and
nutrients into the Bay and its tributaries. The result was a massive die-off of SAV

throughout the Chesapeake Bay and its tributaries. Many areas became denuded of SAV
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at this time and remain so today. This did not occur in the Lynnhaven River, where small
SAYV beds recovered within a few years and persisted at varying locations and extents

until 2005, when another die off occurred. Some recovery has occurred in the Bay.

The SAV declines in the Chesapeake Bay and its tributaries have been caused
primarily by three phenomena historically, and a fourth new problem: (1) runoff of
agricultural herbicides, (2) erosional inputs of fine-grain sediments, (3) nutrient
enrichment, as well as associated algal growth and anoxia, and (4) increasing water
temperatures, which are causing larger and more frequent summer die-backs of eelgrass.
Secondary factors include direct removal of SAV for use as packing material for fresh
seafood; damage to SAV beds by clam dredging; damage to SAV beds by boat traffic,
both commercial and recreational; and loss of protected areas due to erosion of protecting

coves, islands, and other landmasses.

To provide incremental measures of progress, the Chesapeake Bay Program has
established a tiered approach to SAV restoration in the form of targets for the Chesapeake
Bay. The Tier I goal for the Lynnhaven River segment, which comprises the entire
Basin, is 175.0 acres (Orth et al. 2003), which has not been met since aerial monitoring
efforts were initiated in the 1970's. Tier I is considered the best habitat within the one
meter contour (presence of SAV has been documented in these areas in recent (post
1971) years. The Tier II target, which corresponds with the one meter (3.28 ft) contour,
is 1,337 acres, and the Tier III target, which corresponds with the two meter (6.56 ft)

contour, is 1,603 acres.

According to the most recent information collected by VIMS on the 2010
distribution of SAV in the Chesapeake Bay, several small beds exist in the vicinity of
Broad Bay, with the largest bed in the southeast corner of Broad Bay. These are the first
beds larger than one acre seen in the Lynnhaven since 2005. Species composition of the
beds is reported as widgeon grass (Ruppia maritima) and eelgrass (Zostera marina) (Orth

et al., 2003).
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2.2.6 Bay Scallops. Seaside lagoons once provided habitat for Bay Scallops until
the 1930°s when the habitat was destroyed by the “Storm King” hurricane (Seitz et al.
2009) and subsequent SAV die off. Since that time, scallops have not been present in the
Lynnhaven Bay system or other former habitat along Virginia’s lower Eastern Shore.
There are no known scallop populations large enough to encourage recruitment to the
area in any numbers. Left alone, it is unlikely scallops will recolonize the Lynnhaven

Bay River system or any other nearby habitat.

2.2.7 Wetlands. The Lynnhaven River is a uniquely valuable ecological resource
because the Basin contains the largest estuary in the City of Virginia Beach. Tidal
wetlands, also called salt marshes, are areas between the land and ocean that periodically
become flooded with salt or brackish water due to tidal action. These areas are typically
covered with dense stands of salt-tolerant plants. Wetlands perform many essential
environmental functions, such as buffering the shore from erosion caused by boat wakes,
providing habitat for terrestrial and aquatic organisms, and filtering upland runoff, among
others. As Virginia Beach has developed into an urban center, the acreage of wetland
habitat in the Lynnhaven River has decreased, similar to losses experienced nationwide.
Therefore, the remaining tidal wetlands are extremely important to the ecological

integrity of the system.

More than half of the salt marshes in the United States have been lost. The
Lynnhaven system has also experienced large amounts of tidal wetlands losses. An early
survey of wetland resources within the project area was completed in 1979 by Barnard
and Doumlele. This study described 860 acres of tidal wetlands present within the Basin.
Most salt marshes observed during this survey were described as fringe marshes, which
are narrow bands of salt marsh usually less than 33 feet in width, and pocket marshes that
were dominated by wetland plant species, specifically saltmarsh cordgrass (Spartina
alterniflora), saltmeadow grasses (Spartina patens and Distichlis spicata), black
needlerush (Juncus roemerianus), and saltbushes (/va frutescens and Baccharis
halimifolia), that are typically found in marshy areas of the Atlantic Coast. The authors

of the report noted that the marshes in the Lynnhaven Basin were under stress from
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human activities and that some areas, notably within Linkhom Bay, were highly

developed and extensively bulkheaded.

The most recent wetland survey of the Lynnhaven Basin, completed in 2007,
concludes that the tidal wetlands have been altered in size and shape through
development, storms, and climate change since the 1979 survey (Berman, 2009). In total,
699.3 acres of tidal wetlands still remain in the Lynnhaven Basin. The report describes a
larger area of shoreline (approximately 29 percent when marsh islands were excluded
from the calculations) had been hardened through the use of bulkhead, riprap, or some
other engineered protections. Even with the increase in development, the Lynnhaven
Basin still contained several extensive marsh complexes. The largest concentration of
tidal wetlands was found at the headwaters of the Western Branch. Marsh islands and

fringe marshes are now the two most common marsh configurations.

Marsh islands are one of the two most prevalent marsh types (in addition to fringe
marshes) that make up the extant tidal wetlands within the Lynnhaven Basin. As the
name implies, marsh islands are isolated areas of marsh that are surrounded on all sides
by open water. The islands may contain areas of both high and low marsh plant
communities and even trees at the highest elevations of the interior sections. In the 1979
survey of tidal wetlands in the Lynnhaven Basin, over 130 acres of marsh islands were
identified (Bamard and Doumlele 1979). In a more recent study completed in which
VIMS analyzed the impact of sea level rise on the tidal wetlands in the Lynnhaven Basin,
it is predicted that the majority of marsh islands would be lost by 2100 if sea level rise
increases to .289 inches (7.35 mm) per year (Berman, 2009). More detailed discussion of

potential sea level rise is found is section 2.2.10.

In addition to shoreline stabilization efforts, such as bulkheads and riprap, large
areas of tidal wetlands have been lost through the installation of small, privately owned
dams. These dams were constructed for a variety of reasons including the creation of

farm ponds in the late nineteenth century, recreational uses, aesthetics, and stormwater
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impoundments which all create small, shallow, brackish lakes. More than 20 of these

dams are located within the Lynnhaven Basin.

Another negative and well documented trend within marsh ecosystems along the
northern and middle Atlantic Coast of the United States has occurred relatively recently.
Native plants have been replaced by an invasive species, Phragmites, also known as
common reed, over the last several decades (Havens et al., 1997; Chambers et al., 1999;
Amsberry et al., 2000; Meyerson et al., 2000; Weinstein et al., 2000). Although fossil
records have demonstrated that Phragmites has been present in the United States since
the Cretaceous Period (Berry, 1914; Lamotte, 1952), the abundance and range of
Phragmites have increased dramatically since the 1900’s (Rice et al., 2000). Recently,
two separate genotypes of common reed, a form native to North America and a European
form, have been identified. It is the second of these lineages or the European form which
is the more invasive and is responsible for the dramatic expansion of Phragmites

throughout the East Coast (Saltonstall, 2002).

Phragmites invades disturbed areas more readily than undisturbed sites. Both
natural disturbances, such as storms and wave action, and human activities, such as soil
exposure and vegetation removal, provide opportunities for invasion. Once established,
Phragmites often spreads rapidly because it has a number of advantages over the native
grass species, including a longer growing season and the ability to alter marsh ecosystem
to meet the species’ optimal growing conditions. The plant is extremely difficult to
eradicate from a site. The plant can propagate from either seed or rhizomes, and it

produces a thick mat of rhizomes which will continue to sprout if not entirely removed.
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2.2.8 Aquatic Fauna.

2.2.8.1 Commercial Benthos - The Lynnhaven River once supported a productive
oyster fishery and the world renowned “Lynnhaven Fancy” was an important component
of the local economy. According to the Virginia Qyster Heritage Program, the peak of
Virginia’s oyster harvesting occurred in the 1900's, when annual catches exceeded nine
million bushels. Production from leased oyster grounds in the Lynnhaven approached
400,000 pounds per year from 1929-1930; however, by 1931, small portions of the
system were being condemned for direct market due to bacteria levels (Neilson, 1976).
By 1958, landings had decreased to four million bushels and by 1975, the entire
Lynnhaven estuary was under shellfish condemnation, due to unacceptably high fecal
coliform levels. Since that time, small areas have been reopened and closed periodically,
namely in the Broad Bay/Linkhorn Bay area (Hayes et al., 1988). Total landings for the
1997-1998 season were 14,295 bushels, only one percent of the catch from a few decades
earlier (Virginia Oyster Heritage Program, 1999). The loss of the oyster industry of the
Lynnhaven system can be attributed to degraded water quality and oyster disease

combined with the effects of overharvesting.

In addition to the loss of the oyster industry, overharvesting, disease, and
decreased water quality has caused the destruction of an essential aquatic habitat type
within the Lynnhaven River Basin. Aquatic reef, also referred to as oyster reef or fish
reef in this report, is an ecological community made up of densely packed oysters. The
oysters create three dimensional hard surfaces over the ocean bottom that provide habitat
for a complex and diverse community that includes both fish and invertebrates.
Barnacles and mussels attach themselves to the oyster shells, while crabs and flatworms
live in the interstitial spaces between the oysters. Fish such as gobies, blennies, toadfish,
and skilletfish spend the majority of their lives in the reefs; while white perch, striped
bass, and blue crabs visit the reefs to feed. Very high densities of fish are found around
reefs. Various oyster harvest techniques developed in the 1800°s, such as mechanical
oyster dredges brought in by New England oystermen, steamboats, and steam engine
operated equipment, cause extensive damage to the reefs. These larger dredges and more

advanced equipment destroyed the complex structure of oyster reefs, resulting in flat beds
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of oysters distributed on thin layers of shell or “cultch” scattered over the open sea
bottom. With the loss of reef habitat, the majority of bottom in the Lynnhaven system

consists of soft sediment, with very little structure.

Recently, water quality has begun to improve, and in 2008, the Virginia
Department of Health opened 1462 acres of the Lynnhaven, approximately 29 percent of
the area of the entire Basin, to shellfishing. This opened some areas to shellfishing for

the first time since the 1930’s (Virginia Department of Health, 2009).

To date, a number of successful oyster habitat restoration projects have occurred
in the Lynnhaven. Two sanctuary reefs constructed by the Chesapeake Bay Foundation
are present in the Long Creek/Broad Bay/Linkhorn Bay complex. The USACE, Norfolk
District constructed approximately 28 acres of oyster reefs in 2007 and an additional 30
acres of new reefs in 2008, establishing a large oyster sanctuary refuge within the

Lynnhaven system.

In addition to oysters, three other shellfish species, the hard shell clam
(Mercenaria mercenaria), conch, and blue crabs (Callinectes sapidus), have been
harvested from the Lynnhaven River Basin. Approximately 280,000 pounds of blue
crabs, 680 pounds of conch, and 17,000 pounds, both public and private, of hard shell

clams were landed in 2008.

2.2.8.2 Noncommercial Benthos - Benthic, or bottom living, invertebrates that
are not harvested commercially are often studied extensively. Similar to the “canary in a
coal mine”, these creatures can be used to assess the current environmental conditions of
an area, because they respond predictably to both natural and anthropogenic stressors. A
significant amount of information has been gathered about the benthic communities
present in the Lynnhaven River Basin. Dr. Daniel M. Dauer of Old Dominion University
completed numerous studies on the subject in the late 1970°s and the early 1980’s. More

recent studies investigating the invertebrate population include an Environmental
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Assessment (EA) of the Western Branch of the Lynnhaven River, completed in 1993, and
a survey commissioned by USACE, Norfolk District in 2007.

Between 1979 and 1982, Dr. Dauer published six papers describing the benthic
community of the Lynnhaven River. Dauer found that the most important factor
controlling the spatial distribution of invertebrate species within the Lynnhaven Basin
was sediment type. “The Lynnhaven Bay system can be divided into organisms which
are restricted to sandy substrates and organisms which occur over a wide variety of
substrate types (Touretellotte and Dauer, 1983).” And that sites with mud substrates
closer to the headwaters generally supported lower densities, lower average abundance,
and lower biomass of benthic species than sites with sandier substrates (Dauer et al.,
1979). Dauer and his associates also concluded that increased habitat diversity (Dauer et
al., 1982b) or the exclusion of large predators (Dauer et al., 1982a) will result in
significantly higher total densities of the benthic organisms. Between 45 (Dauer et al .,
1979) and 153 (Touretellotte and Dauer, 1983) different species were collected during
each study. The majority of animals gathered were annelids (round worms), however
arthropods (crabs, shrimp, etc.), mollusks (clams, snails, etc), cnidaria (sea anemones,
etc.), and flat worms were also found. The species list from each study is included in

Table C-1 of the Environmental Appendix of this report.

An EA describing the benthic community inhabiting the Western Branch of the
Lynnhaven River and its tributaries was completed by Maguire Associates in 1993 for the
City of Virginia Beach (Maguire Associates, 1993). Similar to findings of Dauer’s
studies, results of that sampling event indicate that the benthic community is dominated
by a variety of annelid worms. Maguire Associates also concluded that, when compared
to models used by the Chesapeake Bay Program, the Western Branch supports the same
or higher than expected levels of animal abundance but lower than expected values for

community biomass.

Most recently, a survey of the benthic community within Lynnhaven River was

completed for the USACE, Norfolk District (Dauer, 2007). 135 species were collected
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during the 2007 survey; the majority of which were polychaete worms. A complete list
of all species collected during the study can be found in Table C-1 of the Environmental

Appendix.

Using a Benthic Index of Biological Integrity (BIBI), the diversity and density of
the benthic community was used as a proxy to determine the condition of project sites
(Dauer, 2007). The average BIBI value calculated for all sites is 2.1, meaning that on
average areas within the Lynnhaven Basin were “Degraded.” The Inlet area received the
highest average IBI value of 2.9, or a “Marginal” rating, while a sample site within the
Linkhorn Bay—Crystal Lake area had the lowest average BIBI score of 1.6, indicating the
area 1s “Severely Degraded.” The authors of the 2007 study concluded that the main
stressors on the Basin were “nutrient enrichment from storm water runoff, contaminants
(organic and metal) from impervious surface runoff, and storm water runoff and siltation
from land runoff that has altered bottom sediment types and represents a challenge for the

restoration and development of shellfish species.”

2.2.8.3 Freshwater Invertebrates - A single species of freshwater mussel, eastern
elliptio mussel (Elliptio complanata), and two species of freshwater crayfish, the white
river crayfish (Procambarus acutus) and a crayfish without a common name (Cambarus
acuminatus), are found within three miles of the inlet to the Lynnhaven River Basin

(VDGIF, 2010) (Table C-2).

2.2.8.4 Fish - According to the Virginia Department of Game and Inland
Fisheries’ (VDGIF) online database, Fish and Wildlife Information Service (FWIS),
several species of anadromous fish may potentially occur in the vicinity of Lynnhaven
Inlet. These include Atlantic sturgeon (Acipenser oxyrhynchus), a state species of special
concern that is currently under review for Federal listing, alewife (4losa
pseudoharengus), and gizzard shad (Dorosoma cepedianum). The catadromous fish, the
American eel (Anguilla rostrata), is also found in the Lynnhaven River Basin. A few of
the other fish species either documented or expected to occur within the project area

include banded killifish (Fundulus diaphanus), largemouth bass (Micropterus salmoides),
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spot (Leiostomus xanthurus), marsh killifish (Fundulus confluentus), and chain pickerel
(&Zsox niger). Table C-3 includes a complete list of species identified within 3 miles of

Lynnhaven Inlet (VDGIF, 2010).

Historically, 53 species of fish have been documented as occurring in the
Lynnhaven River system (Malcolm Pirnie, 1980). A fish survey was conducted on 22
February 1992 in the Western Branch (Maguire Associates, 1993) that documented ten
species. Due to the timing of the sampling event, the species identified were almost all
juveniles of resident species. Five of these species are considered of commercial and
recreational importance, namely hogchoker (7rinectes maculatus), striped mullet
(Mugil cephalus), red drum (Sciaernops ocellatus), and windowpane flounder
(Scophthalmus aquosus). The remaining five species are considered important prey
species, including Atlantic silverside (Menidia menidia), bay anchovy (Anchoa mitchelli),
mummichog (Fundulus heteroclitus), sheepshead minnow (Cyprinodon variegatus), and

striped killifish (Fundulus majalis). Atlantic silverside was the most abundant species.

A survey of the Eastern Branch of the Lynnhaven River conducted in
October 1988 identified seven fish species (Hayes et al., 1988). These species included
menhaden (Brevoortia tyrannus), sheepshead minnow, striped killifish, spot
(Leiostomus xanthurus), white perch (Morone americana), white mullet (Mugil curema),

and striped mullet (Mugil cephalus). Menhaden was the most abundant species.

In 2007, a survey designed to assess the impacts of dredging on fish communities
within tidal creeks located in the Lynnhaven Basin was completed by VIMS for the
USACE, Norfolk District. The study sampled three paired tidal creeks, one dredged and
the other undredged, on three separate occasions in August, September, and October.
The study concluded that the “tidal creeks within the Lynnhaven Bay supports diverse
and similar fish communities.” The differences in communities were attributed to
location and size of the Basin and not to dredging. In all, 30 nektonic species were
collected from the six creeks (Table C-4). 90 percent of the samples were made up of

Atlantic silversides (Menidia menidia), bay anchovy (Anchoa mitchilli), gizzard shad
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(Dorosoma cepedianum), silver perch (Bairdiella chrysoura), and Atlantic menhaden

(Brevoortia tyrannus) (Bilkovic et al., 2007).

The authors of the 2007 survey found that their results showed similar levels of
species diversity as a study performed by Schauss in 1977, which compiled 31 species
through beach seine and plankton collections. The 1977 survey concluded that the
Lynnhaven River served as significant nursery grounds for species including bay
anchovy (Anchoa mitchilli), spot (Leiostomus xanthurus), white mullet (Mugil curemay),

Gobiosoma spp. (goby), and green goby.

There were notable differences in fish communities described in the 2007 survey
compared to older study. For example, Atlantic menhaden (Alosa pseudoharengus),
gizzard shad (Dorosoma cepedianum), white perch (Morone americana), and silver perch
(Bairdiella chrysoura) were absent or in low abundance in the 1977 survey but were
prevalent in the 2007. While sheepshead minnow (Cyprinodon variegatus), spotfin
mojarra (Fucinostomus argenteus), striped killifish (Fundulus majalis), naked goby
(Gobiosoma bosc), and blackcheek tonguefish (Symphurus plagiusa) were more common
in the older survey than observed in 2007. The authors of the more recent survey
conjectured that this change in fish community was due to a reduction in marsh and

oyster reef habitats within the Lynnhaven system (Bilkovic et al., 2007).

VMRC has collected data on the landings which occur in waters of Virginia from
1978 to the present. During 2008, the most recent landing data available, more than
156,000 pounds of fin fish, valued at approximately $62,000 were reported to have been
taken from the Lynnhaven River Basin. The species that were harvested include bluefish
(1,954 1bs), butterfish (124 Ibs), catfish (12 Ibs), cobia (33 1bs), Atlantic croaker (86,501
Ibs), American eel (700 Ibs), American flounder (211 1bs), menhaden (11,283 1bs),
minnow (768 Ibs), mullet (710 1bs), porgy (75 1bs), northern puffer (18 Ibs), red drum (18
1bs), king whiting (2,127 Ibs), spiny dogfish (24 Ibs), saltwater sheepshead (10 1bs),
Spanish mackerel (31 Ibs), spot (16,312 1bs), spotted seatrout (10 1bs), striped bass
(11,064 lbs), oyster toadfish (5 Ibs), and grey seatrout (1,261 lbs). Species which were

33



50

not caught in 2008, but have been landed in Lynnhaven during past years, include
Atlantic herring, Atlantic mackerel, black seabass, blacktip shark, common pompano,
dusky shark, false albacore tuna, gizzard shad, hickory shad, pigfish, scup, tautog, and

thresher shark (Virginia Marine Resource Commission, 2010).

Many species of fish rely on oyster reefs for all or part of their lifecycle. Oyster
reefs provide food, habitat for juveniles, and enhance survival by providing structural
refuges from predators. Certain species and species groups, such as gobies, blennies,
sheepshead, and toadfish, are exclusively associated with reef habitat (Peterson et al.
2003). Densities of these fish are found to be considerably higher on reefs than on
unstructured mud or sand bottoms. While other species such as black seabass,
sheepshead minnow, bay anchovy, and silversides are also found to aggregate around
hard reef structure, they do not spend their entire lives associated with oyster reefs. In the
2003 study, Peterson et al. concluded that 19 species of fish and large mobile crustaceans
from Virginia to Florida were more abundant around oyster reef habitat.

Even with the uncertainties associated with success of man-made oyster reefs,
Peterson ef al. estimated that the pro